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DEPARTMENT OF THE ARMY
OFFICE OF THE ASSISTANT SECRETARY. __ _ ..\,
CIVIL WORKS ZECEIVED
108 ARMY PENTAGON
WASHINGTON DC 203100108 . .-~ (s g1 . !

09 DEC %97

Honorable Newt Gingrich
Speaker of the House

of Representatives
washington, D.C. 20515

Dear Mr. Speaker:

Section 101(a) (27) of the Water Resources Development
Act of 1996, authorized a deep draft navigation project for
Charleston Harbor, Sguth Carolina. The Secretary of the
Army supports the authorization and plans to implement the
project through the normal budget process.

The authorized project is described in the report of
the Chief of Engineers dated July 18, 1996, which includes
other pertinent reports and comments. These reports are in
final response to resolutions adopted by Senate Committee
on Environment and Public Works and the House Committee on
Public Worke and Transportation on March 27, 19%0, and
August 1, 1990, respectively.

The views of the State of South Carolina, the
Departments of the Interior and Transportation, and the
Environmental Protection Agency are set forth in the
enclosed report.

The authorized project maximizes net national economic
development benefits consistent with environmental quality.
The project consists of deepening the center 800 feet of
the existing entrance channel to a depth of 47 feet below
mean lower low water (MLLW) for a distance of about 16.3
miles, and increasing the depth of existing interior
channels and turning basing to a depth of 45 feet below
MLLW. The project would also include constructing a new
turning basin near Daniel Island at a depth of 45 feet
below MLLW, realigning the channel in the Shutes and Folly
Reaches at a depth of 45 feet below MLLW, and widening and
realigning the channel in the Daniel Island Reach at a
depth of 45 feet below MLLW. The project also involves
reducing the authorized dimensions of the Town Creek
Channel from the Cooper River bridges to Myers Bend to a
channel depth of 16 feet below MLLW and to a channel width
of 250 feet, rebuilding two existing contraction dikes in
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the Daniel Island Reach, removing a contraction dike
located along Daniel Island, and constructing a new
contraction dike in the Daniel Island Reach north of the
Shipyard River. Construction of the project would require
the initial excavation and disposal of about 33.3 million
cubic yards of material. Material from both initial and
maintenance dredging will be placed in an Environmental
Protection Agency approved offshore disposal site, and in a
confined upland disposal site. The project also includes
the replacement of about one acre of tidal wetland habitat
that would be lost through construction of the project.

Based on October 1995 price levels, the total first
cost of the authorized project is about $116,640,000. Of
those costs, about $71,940,000 would be Federal and about
$44,700,000 would be non-Federal.

The Office of Management and Budget advises that there
is no objection to the submission of the report to the
Congress. A copy of its letter is enclosed in the report.

Sincerely,

ohn W. Zirschky
Acting Asddstant Secretary of the Army
(Civil Works)
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COMMENTS OF THE OFFICE OF MANAGEMENT AND
BUDGET )

)
4 U\
s
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EXECUTIVE OFFICE OF THE PRESIDENT
OFF!CE OF MANAGEMENT AND BUDGET
WASHINGTON, D.C. 20503

N 208

N

The Honorable H. Martin Lancaster
Assistant Secretary of the

Army for Civil Works
Pentagon - Room 2E570
Washington, D.C. 20310-0108

Dear Mr. Lancaster:

We have completed our review of the following projects, as required by Executive Order

12322:

« Boston Harbor, Massachusetts, by letter of September 20, 1996;

Blue River Basin, Dodson Industrial Area, Kansas City, Missouri, by letter of
October 14, 1996;

Charleston Harbor, South Carolina, by letter of July 19, 1996;

Clifton, Arkansas, by letter of June 12, 1996;

Columbia River Treaty Fishing Access Sites -- Phase II, by letter of July 23, 1996;
Long Beach Island, New York, by letter of April 30, 1996;

Lower Savannah River, South Carolina, by letter of September 17. 1996.

Our review concluded that your recommendations for these projects are consistent with
the policies and program of the President. The Office of Management and Budget does not
object to your submitting these reports to Congress.

We note that these projects have been at OMB for review beyond our normal review
time. We regret any difficulties that this extended review time might have created. We are

taking steps to improve the timeliness of these reviews to help the Corps and the local sponsors.

Sincerely,

T.J. Glauthier

Associate Director

Natural Resources,
Energy and Science
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COMMENTS OF THE STATE OF SOUTH CAROLINA

Oavio M. BeasLey Posr Orrice Box 11369
GOVERNOR COLUMBIA 29211
May 3, 1996

Mr. David B. Sanford, Jr., Chief
Policy Review & Analysis Division
Directorate of Civil Works

Department of the Army

U.S. Amy Corps of Engineers

20 Massachusetts Avenue, N.W.
Washington, D.C. 20314-1000

Dear Chief Sanford:

As governor of the State of South Carolina and on behalf of the citizens of our state, I am in full
support of the Charleston Harbor Deepening/Widening project.

The report from the Chief of Engineers and the report of the district engineer on Charleston
Harbor Deepening/Widening, South Carolina, has been reviewed in accordance with the process
of Executive Order 12372, Intergovernmental Review of Federal Programs, and the State process
instituted by South Carolina. It is an important project and vital to the economic well-being of the
State. The State of South Carolina strongly supports expeditious authorization of the project.

Sincerely,



" COMMENTS OF THE DEPARTMENT OF THE INTERIOR

United States Department of the Interior

OFFICE OF THE SECRETARY
Washington, D.C. 20240

ER 96/293

WL 10705
Mr. David B. Sanford, Jr.

Chief, Policy Review and Analysis Division

Policy Review Branch

ATIN: CECW-AR (5A)

7701 Telegraph Road

Alexandria, VA 22315-3861

Dear Mr. Sanford:

The Department of the Interior has completed its review of the Chief of Engineers Proposed
Report and Final Feasibility Report for the Charleston Harbor Deepening/Widening

Project, Charleston County, South Carolina. The following comments are offered for your
consideration.

Our U.S. Fish and Wildlife Service (FWS) has prepared a Fish and Wildlife Coordination
Act (FWCA) report for the Charleston Harbor Deepening/Widening Project which appears
appended within the document under review. Several FWCA report recommendations and
the position of the FWS as stated in the FWCA remain valid and are restated below for

purposes of clarity.

1. Review through an interagency committee [i.e., Corps, FWS, South Carolina
Department of Natural Resources (SCDNR), and National Marine Fisheries Service
(NMFS)] the necessity and particulars of a dredging window for the "throat” of the harbor
entrance between the jetties. This process should start by utilizing the methodology
described in LaSalle (1991) and concentrate on important windows for ingress and egress
of key resources such as penaeid shrimp, blue crab, flounder, and red drum.

2. Establish a dredging window for hopper dredge work based on seasonally restricting
work to periods when the water temperature is below 16 degrees Celsius. Coordinate with
the National Marine Fisheries Service to implement this and any other necessary measures
avoiding hopper dredging impacts to endangered sea turtles,

3. Dispose of suitable materials at the Ocean Dredge Material Disposal Site (ODMDS) in
accordance with the signed management plan agreement. Also, in accordance with this
plan, coordinate with appropriate agencies to plan for detailed monitering of disposal
operuations which track the fate of the materials and their ecological effects (especially for
large volumes of fine sediments).
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4. Develop, in association with water quality agencies and resource agencies, a water
quality management/monitoring plan. The plan should address potential harbor deepening
water quality impacts, control measures, and monitoring both at the dredge sites and at
disposal areas.

5. Avoid deepening any areas for which modeling indicates a high sedimentation rate.

6. Bulk sediment sampling should be conducted in accordance with the Ocean/Inland
Testing Manuals for all areas with the exception of those which meet the exclusion criteria
based on sediment grain size. The results of all sediment testing including the completed
elutriate tests should be provided to the FWS for review.

7. Conduct an alternatives’ analysis for the new contraction dike in the Cooper River.
The analysis should, within engineering efficiency constraints, evaluate location,
alignment, and construction alternatives consistent with reduction in impact on intertidal
habitats, especially those vegetated with emergent marsh.

The direct impact areas for the proposed project are largely limited to areas already
disturbed for these purposes (i.e., dredging and deepening existing deep navigation
channels; disposing of materials in existing disposal areas). As a result, the project should
not result in significant and unacceptable impacts to fish and wildlife resources provided
that the FWS’s recommendations (above) are incorporated into the project. The FWS
Javors the shallower 42-foot depth project because of reduced dredge activity and volume
both initially and for future maintenance activities. This alternative should be selected aver
the 45-foot depth alternative unless there is an overriding economic justification for
choosing the latter.

Environmental documentation in compliance with the National Environmental Policy Act
(NEPA) has not been initiated for the new port terminal facility. Therefore, the work
proposed in accommodation of the proposed Daniel Island port terminal appears premature
and pre-decisional relative to NEPA alternatives’ analyses for port location.

If you have any questions, please contact Roger Banks or Steve Gilbert of the FWS’s

Charleston Field Office at 803/727-4707.
Sincerely,

Willie R. Taylor, Director
Office of Environmental Policy
and Compliance
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United States Department of the Interior

OFFICE OF THE SECRETARY
Washington, D.C. 20240

ER 967293 JuL 31 1896

Mr. David B. Sanford, Jr.

Cchief, Policy Review and Analysis Division
Policy Review Branch

ATTN: CECW-AR (SA)

7701 Telegraph Road

Alexandria, VA 22315-3861

RE: Additional Comments on
Charleston Harbor Project
Dear Mr. Sanford:

This is a follow-up to the Department of the Interior’s letter
dated July 10, 1996, concerning the Chief of Engineers Proposed
Report and Final Feasibility Report for the Charleston Harbor
Deepening/Widening Project, Charleston County, South Carolina.

Following are additional comments prepared by our National Park
service (NPS), for your consideration and incorporation into our
July 10, 1996 correspondence.

Increased widening and deepening of Charleston Harbor will allow
more heavily laden traffic to use the small entrance into
Charleston. Fort Sumter is just 2000-feet south of the current
Mt. Pleasant Range of the channel. Although not managed by the
NPS, a second fortification, Castle Pinckney, sits closer to
Charleston on Shutes Folly Island.

construction and regular maintenance dredging in the harbor often
require the location of hydraulic dredging disposal piping to be
close to the historic fort and on NPS lands. On occasion this
work has resulted in damage to the fort’s utilities causing shut
down or interruptions to fort operations.

The long-term wave action associated with ships passing these
historic forts has not been adequately addressed. Also, the
movement of existing or abandoned dredge disposal areas has not
been adequately evaluated concerning potential impacts on
historic structures. For example, the channel between Spider
Island, an abandoned disposal site, and Fort Sumter has been
closing over the past few years. Fort Sumter will be linked to
Fort Johnson by a land bridge if this trend continues. This is
affecting the resources of Fort Sumter and the historic scene.

The NPS wants to work with the Corps to address these concerns as
they develop the project. For further information, please
contact John N. Tucker, Superintendent, Ft. Sumter National

Monument at 803/883-3123.
Sincerely,
1%544/ . ;ﬂz éb

Willie R.” Taylor, Pirector
office of Environmental Policy
and Compliance
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COMMENTS OF THE DEPARTMENT OF TRANSPORTATION

2100 Second St. S.W.

U.S. Department Commangant $
! LS. Wash , DC 205§3-0001
of nensportation 8. Const Guard ook
United States Phone: 202y 2487-0518
Coast Guard
16450
JIN 3 19%

Mr. David B. Sanford, Jr.

Chief, Policy Review and Analysis Division
Directorate of Civil Works

Department of the Army

7701 Telegraph Road

Alexandria, Virginia 22315-3861

Dear Mr. Sanford:

This is in response to your letter of April 20, 1996, in which
you forwarded the proposed report of the Chief of Engineers and
the report of the district engineer on Cherleston Harbor
Deepening/Widening, South Carolina. We have reviewed the
proposed report and have no comments regarding the environmental
impacts.

We understand the recommendations of the report may change based
on budgetary and policy considerations prior to transmittal to
Congress as a proposal for authorization and implementation
funding. Should this occur the U.S. Coast Guard will be advised
of any modification and afforded an opportunity to comment
further.

Thank you for providing the Coast Guard the opportunity to review
the proposed report.

Sincerely,

R. E. Bennis

Captain, U.S. Coast Guard
Chief, Office of Response

By direction of the Commandant
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COMMENTS OF THE ENVIRONMENTAL PROTECTION
AGENCY
%’ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 4

Acenct

345 COURTLAND STREET. N.E.
ATLANTA. GEORGIA 30365

K 5 igg6

Department of the Army
" Policy Review Branch
ATTN: CEWRC-AR (SA)

7701 Telegraph Road
Alexandria, VA 22315-3861

Subject: Environmental Assessment (EA) for the Charleston Earbor
Deepening/Widening, South Carolira

Dear Sir:

Pursuant to Section 309 of the Clean Air Act, EPA, Region 4
has reviewed the subject document which evaluates various upgrade
measures to facilitate navigation at Charleston Harbor. In our
original comments on this proposal we raised a number of issues
which we felt should be addressed prior to finalizing the "Finding
of No Significant Impact.” Immediately after we indicated that
these matters were not addressed by the Charleston District (Re:
EPA Letter, June 3, 1996) our office received a complete, detailed
response to each of these initial concerns. This additional
exposition satisfactorily addresses our interests in this proposed
action.

If we can be of further assistance, Dr. Gerald Miller
(404-347-3555 VM 6853) will serve as initial point of contact.

Sincerely yours,

inz J. Mueller, Chief
nvironmental Policy Section
Federal Activities Branch

@
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M§ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 4

345 COURTLAND STREET. N.E.
ATLANTA, GEORGIA 30365

LY SR

Department of the Army
Policy Review Branch
ATTN: CEWRC-AR (SA)

7701 Telegraph Road
Alexandria, VA 22315-3861

Subject: Environmental Assessment (EA) for the Charleston Harbor
Deepening/Widening, South Carolina

Dear Sir:

Pursuant to Section 309 of the Clean Air Act, EPA, Region 4
has reviewed the subject documen:t whick evaluates various upgrade
measures to facilitate navigation at Charleston Earbor. Imn our
original comments on this proposal we raised a number of issues
(see attached) which we felt should be addressed prior to
finalizing the "Finding of No Significant Impact.” These matters
were not addressed by the Charleston District and, in our opinion,
remain operative.

If we can be of further assistance, Dr. Gerald Miller
(404-347-3555 VM 6853) will serve as initial point of contact.

Sincerely yours,

RimeMally

Heinz J. Mueller, Chief
Environmental Policy Section
Federal Activities Branch
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COMMENTS OF THE DEPARTMENT OF COMMERCE

UNITED STATES DEPARTMENT OF COMMERCE

June 13, 1996

Department of the Army
Charleston District

Corps of Engineers

P.0. Box 919

Charleston, SC 29402-0919

Dear Whom it May Concern:

Enclosed are comments on the U.S. Army Corps of Engineers,
Charleston Harbor, Charleston, South Carolina, Final Feasibility
Report with Environmental Assessment, February 1996. We hope our
comments will assist you. Thank you for giving us an opportunity
to review this document.

Sincerely,

s
\Z>Fﬂpﬁav— /Ziégictgivﬁf
Donna S. Wieting

Acting Director
Ecology and Conservation Office

Enclosure
cc:
South Carolina State Ports Authority

P.O. Box 817
Charleston, SC 29402-0817
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NATIONAL OCEANIC & ATMOSPHERIC ADMINISTRATION (NOAA)
COMMENTS ON
U.S. ARMY CORPS OF ENGINEERS, CHARLESTON HARBOR
CHARLESTON, SOUTH CAROLINA, FINAL FEASIBILITY
REPORT WITH ENVIRONMENTAL ASSESSMENT,
FEBRUARY 1996

This is a NOAA National Ocean Service response to the report,
U.S. Army Corps of Engineers, Charleston Harbor, Charleston,
South Carolina, Final Feasibility Report with Environmental
Assessment, February 1996.

The project plan includes considerable dredging, channel
realignment, new turning basins, and contraction dike
construction. NOAA's National Ocean Service (NOS) has a strong
concern that these activities will alter hydrodynamic conditions
and tidal characteristics, resulting in the degradation of NOAA's
existing tide and tidal current prediction products and tidal
datums. Currents, in particular, can vary dramatically over
short distances with bathymetric changes. The Code of Federal
Regulations requires all self-propelled vegssels of 1600 or more
gross tons operating in the navigable water of the United States
to carry NOAA Tide and Tidal Current Prediction Tables in support
of safe navigation. As USACE continues to deepen and widen
channels to accommodate larger ships and deeper drafts, we must
find a way to ensure that navigation products are updated when
they are rendered inaccurate as a result of USACE dredging
projects. The existing NOAA budget does not provide funds to
acquire the new current and water level measurements required to
update prediction products after these products have been
degraded by USACE activities.

A growing unacceptability of maritime navigation risk can be seen
in today’s cleanup and litigation costs. As the average size of
today’s commercial ships continues to grow, the margins between
their bottoms and the floors of the channels they sail through
are shrinking. Maneuverability is increasingly restricted,
raising the risk of oil and other hazardous material spills. The
uncertainty resulting from unreliable tide and current
predictions means that large commercial carriers and tankers will
be delayed at ports and offshore waiting for optimal transit
conditions. Efficiency and safety dictate the bottom line of
today’s intensely competitive shipping industry.
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In the past, NOS has received complaints about changes in
currents and the resulting inadequacy of NOS tidal current
predictions after the deepening and altering of navigation
channels, such as by Chesapeake Bay maritime interests. Since we
expect similar changes in Charleston Harbor after ghe dredging,
channel realignment, and construction project, NOS will have to
officially notify mariners that "tidal current predictions for
this region should be considered questionable at best and
potentially dangerous to rely on. Tide predictions will also be
affected but to a lessor degree." Notification would appear in
the Notice to Mariners, the Coast Pilot, in a note on currents in
the next publication of the relevant nautical chart(s), and as a
note in the NOAA Tidal Current Tables.

We recommend that funding be provided to NOAA/NOS to conduct a
re-survey of the Charleston Harbor water levels and currents to
ensure the continuing accuracy of NOAA tide and tidal current
predictions and tidal datums. Working agreements exist between
NOAA and USACE for the provision of tidal datums from NOAA to
USACE for use by USACE contractors before beginning dredging
operations, via reimbursable tasks. However, no agreements exist
to provide for the assessment and revision of tide and tidal
current predictions and tidal datums following a USACE project.
The agreement should be modified to allow USACE to provide
routine reimbursement of the funds to NOS that are necessary to
compensate for the effects of USACE dredging operations on
NOAA/NOS products.

Another alternative would be for the USACE project to fund a
Charleston Harbor federal/local partnership that would design,
install, and maintain a Physical Oceanographic Real-Time System
(PORTS) patterned after other NOAA PORTS installations,
especially the highly successful one in Tampa Bay. Maximum
economic and safety benefits from the deepened channels could be
realized from the real-time acquisition and dissemination of
currents, water levels, winds, and other oceanographic and
meteorological data from multiple locations. The PORTS
centralized data acquisition and dissemination system would
provide the data and information to the Charleston Harbor
maritime community in a variety of user-friendly forms.

Even though the subject report references hydrodynamic and
salinity intrusion modeling activities, insufficient details
regarding the results from the model runs are provided. We
recommend that the modeling results be extensively described,
including model description, probable errors, and accuracy of
model predictions. Changes in water level ranges and currents
throughout the estuary should be defined and described.
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Throughout the report, considerable emphasis is put on reducing
transportation costs from tidal delays and light-loading. The
mariner requires the very best navigation data that can be made
available to minimize tidal delay costs and to maximize loading
capacity as a function of ship draft, channel depth, and water
level stage. The report discusses how strong tidal currents in
the Cooper River forces ships traveling with the currents to
transit at a fairly high speed to maintain steerage. More
accurate information regarding current velocities will provide
ship pilots with a wider margin of safety for these transits.

The report provides budget figures for Aids to Navigation. As
stated earlier, the funds required to update the tide and tidal
current prediction products should also be included as part of
the project budget.

Specific comments are as follows:

In Environmental Assessment, Appendix A, (b) Velocity, is the
statement, "...As the channel is straightened, velocities may
increase in the channel where the realignment is made; however,
these changes are not expected to have a significant
environmental effect..." What does this statement mean? If the
velocities increase and the navigation products for that area are
made inaccurate, does not that indicate that the probability of a
marine accident involving oil or another hazardous material
increases?

In Environmental Assessment, Appendix C, page 6, is a list of
direct impacts of channel dredging which includes ... (3)
Hydraulic modifications which in turn potentially affect
circulation patterns, tidal exchange, sedimentation patterns, and
salinity distribution. Once again, the report does not provide a
level of detail to allow analysis resulting from hydraulic
modification.

In Environmental Assessment, Appendix C, page 9, top paragraph,

last sentence, it is stated, "...According to a model run by the
Corps’ Waterways Experiment Station, the project would not result
in a change in salinity patterns in the harbor..." Are those

people who are responsible for the environmental health of
Charleston Harbor comfortable with that statement without knowing
more about the model and evaluating the model results?

Appendix A, page 3, states, ..."Since about 70 percent of the
Cooper River freshwater inflow was diverted in 1985 and the
Federal channels have just recently been deepened to 40 feet MLW,
the system is presently undergoing substantial change to these
new conditions." If the system is indeed still undergoing
dynamic adjustments, then how can hydrodynamic, salinity
intrusion, and sedimentation model runs provide reliable results
with acceptable uncertainty?



Appendix E, page 55, shows a table illustrating benefit
computations. Consideration should be given to a multiple
location (loading docks, gantry facilities, etc.) PORTS like
system that would provide load masters and transit planners with
real-time water levels and currents that would allow the
capability to maximize cargo loading while maintaining an
adequate margin of safety.

Appendix F, letter from EPA to USACE, dated December 13, 1995,
with draft environmental assessment comments, states "...This
proposal has an extensive scope, a large economic component,
significant environmental/societal/economic ramifications, and
takes place over a fifty-year period. Decision-making associated
with projects of this magnitude/type are normally addressed in
the context of an environmental impact statement. Hence, the
District’s election to use the EA format is perplexing given the
absence of specific discussion as to how/why the determination to
use this model was reached. Subsequent documentation should
provide detailed exposition regarding the rationale (s) for the
conclusion that a FONSI (Finding of No Significant Impact) is, in
fact, appropriate..." BAgain, the details required to evaluate
the science, techniques, model applications and documentation,
and analysis results are inadequate.
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CHARLESTON HARBOR DEEPENING/WIDENING,
SOUTH CAROLINA ‘

REPORT OF THE CHIEF OF ENGINEERS, DEPARTMENT OF THE ARMY

DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 20314-1000

REPLY TO
ATTENTION OF:

CECW-PE  (10-1-7a) 18 yn. 19%

SUBJECT: Charleston Harbor Deepening/Widening, South Carolina -
10331

THE SECRETARY OF THE ARMY

1. 1 submit for transmission to Congress my report, Charleston
Harbor Deepening/Widening, South Carolina - 10331. It is
accompanied by the report of the district and division engineers.
These reports are in final response to resolutions by the
Committee on Environment and Public Works of the United States
Senate and by the Committee on Public Works and Transportation of
the U. S. House of Representatives adopted March 27, 1990 and
August 1, 1990, respectively. These resolutions requested a
review of previous reports on Charleston Harbor, South Carolina,
to determine if modifying the existing Federal project is
advisable, particularly regarding deepening and/or widening.
Preconstruction engineering and design activities for the
recommended improvements will continue under authority of these
resolutions.

2. The reporting officers recommend constructing a 16.3-mile-
long, 47-foot-deep by 800-foot-wide entrance channel; increasing
the depth of interior channels and turning basins to 45 feet;
constructing a new turning basin near Daniel Island; realigning
the channel in the Shutes/Folly Reach; widening/realigning the
channel in the Daniel Island Reach; reducing authorized
dimensions for the Town Creek Channel from the Cooper River
bridges to Myers Bend to 16-feet-deep by 250-feet-wide;
rebuilding two existing contraction dikes in the Daniel Island
Reach; removing a third contraction dike located along Daniel
Island, and constructing a new contraction dike in Daniel Island
Reach north of Shipyard River. The recommended plan is the
national economic development plan.

3. Project costs are allocated to the navigation project
purpose. At October 1995 prices, the estimated total first cost
of the recommended plan is $116,639,000, of which $72,798,000
would be Federal and $43,841,000 would be non-Federal. The
equivalent average annual benefits and costs, at 7.625 percent
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discount rate and 50-year period of economic analysis, are
$19,511,000 and $11,511,000, respectively. Net benefits are
estimated as $8,000,000 annually. The benefit-cost ratio is 1.7.

4. Washington level review indicates that the proposed plan is
technically sound, economically justified, and environmentally
acceptable. The proposed project complies with applicable U.S.
Army Corps of Engineers planning procedures and regulations.
Also, the views of interested parties, including Federal, State,
and local agencies have been considered.

5. Accordingly, I recommend implementation of the proposed
project generally in accordance with the reporting officers
recommended plan, with such modifications as in the discretion of
the Chief of Engineers may be advisable, and subject to
applicable cost-sharing and financing requirements. My
recommendation is made with the provision that, prior to
implementation of the recommended improvements, the non-Federal
sponsor shall enter into a binding agreement with the Federal
Government to comply with the following requirements: i

a. Provide and maintain, at their own expense, the local
service facilities.

b. Provide all lands, easements, rights-of-way, and
suitable borrow and dredged or excavated material disposal areas,
and perform or ensure the performance of all relocations
determined by the Federal Government to be necessary for the
construction, operation, and maintenance of the general
navigation features and the local service facilities.

c. Provide all improvements required on lands, easements,
and rights-of-way to enable the proper disposal of dredged or
excavated material associated with the construction, operation,
and maintenance of the general navigation features and the local
Service facilities. Such improvements may include, but are not
necessarily limited to, retaining dikes, wasteweirs, bulkheads,
embankments, monitoring features, stilling basins, and dewatering

pumps and pipes.

d. Provide, during the period of construction, a cash
contribution equal to the following percentages of the total cost
of construction of the general navigation features:



*+ 10 percent of the costs attributable to dredging to
a depth not in excess of 20 feet; plus

+ 25 percent of the costs attributable to dredging to
a depth in excess of 20 feet but not in excess of 45 feet.

e. Repay with interest, over a period not to exceed 30
years following completion of the period of construction of the
project, an additional 0 to 10 percent of the total cost of
construction of general navigation features depending upon the
amount of credit given for the value of lands, easements,
rights~of-way, relocations, and borrow and dredged or excavated
material disposal areas provided by the non-Federal sponsor for
the general navigation features. If the amount of credit exceeds
10 percent of the total cost of construction of the general
navigation features, the non-Federal sponsors shall not be
required to make any contribution under this paragraph, nor shall
they be entitled to any refund for the value of lands, easements,
rights-of-way, relocations, and dredged or excavated material
disposal areas, in excess of 10 percent of the total cost of
construction of the general navigation features.

f. For so long as the project remains authorized, operate
and maintain the local service facilities and any dredged or
excavated material disposal areas that are not restoration plan
features in a manner compatible with the project’s authorized
purposes and in accordance with applicable Federal and State laws
and regulations and any specific directions prescribed by the
Federal Government.

g. Give the Federal Government a right to enter, at
reasonable times and in a reasonable manner, upon property that
the non-Federal sponsors, now or hereafter, own or contrel for
access to the general navigation features for the purpose of
inspection and, if necessary, for the purpose of operating and
maintaining the general navigation features.

h. Hold and save the United States free from all damages
arising from the construction, operation, and maintenance of the
general navigation features, any betterments, and the local
service facilities, except for damages due to the fault or
negligence of the United States or its contractors.

i. Keep and maintain books, records, documents, and other
evidence pertaining to costs and expenses incurred pursuant to
the project, for a minimum of three years after completion of the



accounting for which such books, recocrds, documents, and other
evidence is required, to the extent and in such detail as will
properly reflect total cost of construction of the general
navigation features, and in accordance with the standards for
financial management systems set forth in the Uniform
Administrative Requirements for Grants and Cooperative Agreements
to State and Local Governments at 32 CFR Section 33,20.

j. Perform, or cause to be performed, any investigations
for hazardous substances as are determined necessary to identify
the existence and extent of any hazardous substances regulated
under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA}), 42 U.S.C. 9601-9675, that may exist in,
on, or under lands, easements, or rights-of-way that the Federal
Government determines to be necessary for the construction,
operation, and maintenance of the general navigation features.
However, for lands that the Federal Government determines to be
subject to the navigation servitude, only the Federal Government
shall perform such investigation unless the Federal Government
provides the non-Federal sponsor with prior specific written
direction, in which case the non-Federal sponsor shall perform
such investigation in accordance with such written direction.

k. Assume complete financial responsibility, as between the
Federal Government and the non-Federal sponsors, for all
necessary cleanup and response costs of any CERCLA regulated
materials located in, on, or under lands, easements, or
rights~of~way that the Federal Government determines to be
necessary for the construction, operation, or maintenance of the
general navigation features.

1. To the maximum extent practicable, perform its
obligations in a manner that will not cause liability to arise
under CERCLA.

m. Comply with the applicable provisions of the Uniform
Relocation Assistance and Real Property Acquisition Policies Act
of 1970, Public Law 91-646, as amended by Title IV of the Surface
Transportation and Uniform Relocation Assistance Act of 1987
{Public Law 100-17), and the Uniform Regulations contained in 49
CFR Part 24, in acquiring lands, easements, and rights-of-way,
required for construction, operation, and maintenance, of the
general navigation features, and inform all affected persons of
applicable benefits, policies, and procedures in connection with
said Act.



n. Comply with all applicable Federal and State laws and
requlations, including, but not limited to, Section 601 of the
Civil Rights Act of 1964, Public Law 88-352 (42 U.S.C. 2000d),
and Department of Defense Directive 5500.11 issued pursuant
thereto, as well as Army Regulation 600-7, entitled
“Nondiscrimination on the Basis of Handicap in Programs and
Activities Assisted or Conducted by the Department of the Army.”

o. Provide a cash contribution equal to the following
percentages of total historic preservation mitigation and data
recovery costs attributable to commercial navigation that are in
excess of one percent of the total amount authorized to be
appropriated for commercial navigation:

. 10 percent of the costs attributable to dredging to
a depth not in excess of 20 feet; plus

+ 25 percent of the costs attributable to dredging to
a depth in excess of 20 feet but not in excess of 45 feet.

6. The recommendations contained herein reflect the information
available at this time and current departmental policies
governing formulation of individual projects. They do not
reflect program and budgeting priorities inherent in the
formulation of a national civil works construction program or the
perspective of higher review levels within the executive branch.
Consequently, the recommendations may be modified before they are
transmitted to Congress as a proposal for authorization and
implementation funding. However, prior to transmittal to the
Congress, the sponsor, the South Carolina State Ports Authority:;
the State of South Carolina; interested Federal agencies; and
other parties will be advised of any modifications and will be
afforded an opportunity to comment her.

PAT M. STEVENS IV
Major General, USA
Acting Chief of Engineers



Addendum

Paragraph 3(a) of the Project Guidance Memorandum for this study calls for
CECW-AR coordination with CECW-PD and IWR regarding the vessel operating costs
that were used to compute project benefits. This coordination was accomplished in
January and February of 1996 and in response to the discussions that took place,
CECW-P directed the District to recompute project benefits using the vessel operating
costs presented in the FY95 Economics Guidance Memorandum [EGM].

The District recomputed project benefits using the methods described in
Appendix E (Economics); all inputs except vessel operating costs were held constant at
their original values. The results of this analysis are presented in this addendum to the
Main Report and reconfirm that the recommended plan is the NED plan. The District
has coordinated with CECW-P regarding the preparation of this addendum.

The use of the vessel operating costs from the FY35 EGM resulted in declines of
various magnitudes in transportation costs and project benefits. Container traffic was
less affected by this change than were dry and liquid bulk cargo. Baseline transporta-
tion costs associated with container traffic declined by about 4 percent with the use of
the vessel operating costs from the FY85 EGM and benefits declined by about 6
percent. The impact on dry and liquid bulk traffic was more pronounced, with baseline
transportation costs declining by about 10 percent and benefits declining 15 to 20
percent.

The three major components of the recommended pian are the channe!
deepening project, a turning basin for the Daniel Island Terminal, and a channel
realignment project in the Shutes and Folly reaches of the harbor. Table 1 summarizes
the benefits associated with the total deepening project and Table 2 shows the benefit-
cost comparisons for the various channel depths. Net benefits are maximized with the
45-foot project depth, with a benefit-cost ratio of 1.75.

The revised benefits and benefit-cost ratios for the Daniel Island Turning Basin
and the Shutes/Folly Realignment are shown in Tables 3 and 4, respectively. Net
benefits for the turning basin are maximized at a depth (of the turning basin) of 45-feet,
with a benefit-cost ratio of 1.15. The Shutes/Folly Realignment is also shown to be
feasibie, with a benefit-cost ratio of 1.67.

As noted above, the use of the vessel operating costs shown in the FY95 EGM
did not result in any changes to the original recommendations. Revised average
annual net benefits of the total recommended project are $7.5 million, with a benefit-
cost ratio of 1.70. A summary of the re-evaluated costs and benefits of the total
recommended project is shown in Table 5.



Table 1
Charleston Harbor Study
Re-Evaluation of Channel Deepening Benefits
Using FY95 EGM Vessel Operating Costs

Channel Depth

Item 41 42 43 44 45 46
Present Value of Benefits

Eurcpean Containers 19,800.3 33,787.6 57,021.1 76,872.7 88,380.8 93,211.8
Pacific Containers 39,638.9 45,468.8 50,998.6 59,524.4 59,524.4 59,524.4
Coal 17,886.5 20,111.5 22,.903.0 24,176.0 25,295.4 25,295.4
Grains 1,864.6 3,056.4 3,734.2 4,905.3 6,320.2 7,735.0
Iron 480.0 556.1 619.1 629.0 668.4 707.4
Petro 13,680.3 20,139.9 24,470.4 24,908.2 27,365.0 29,821.8
Subtotal 93,350.7 123,120.3 159,806.4 191,015.7 207,554.2 216,295.9
BDC 511.2 1,970.3 2,717.5 4,165.¢6 5,019.0 7,026.5
Total 93,861.9 125,0%0.6 162,523.9 195,181.3 212,573.2 223,322.4
Average Annual Bepefifs

European Containers 1,549.1 2,643.4 4,461.0 6,014.1 6,914.5 7,252.4
Pacific Containers 3,101.1 3,557.3 3,989.9 4,656.9 4,656.9 4,656.9
Coal 1,399.4 1,573.4 1,791.8 1,891.4 1,879.0 1,97%.0
Grains 145.9 23%.1 296.8 383.8 494.5 605.1
Iron 37.6 43.5 48.4 49.2 52.3 55.3
Petro 1,070.3 1,575.6 1,914.4 1,948.7 2,140.9 2,333.1
Subtotal 7,303.3 9,632.3 12,502.4 14,944.1 16,238.0 16,921.9
BDC 40.0 154.1 212.6 325.9 382.7 549.7
Total 7,343.3 9,786.4 12,715.0 15,270.0 16,630.6 17,471.6

Source: Computations by the Charleston District.



Table 2
Charleston Harbor Study
Re-Evaluation of Net Banefits for
Complete Harbor Deepening Project’
Using FY95 EGM Vessel Operating Costs
{Thousands of 1995 Dollars)

Project Draft in Feet

Channel Deepening 34,093 44,918 51,798 59,596 65,407 73,916
Contraction Dikes 3,569 3,569 3,569 3,569 3,569 3,569
Mitigation 20 20 20 20 20 20
Subtotal 37,682 48,507 55,387 63,185 68,997 77,508
Contingencies, 1S Percent 5,652 7.276 8,308 9,478 10,349 11,626
Subtotal 43,335 55,783 63,695 72,663 79,346 89,130
Monitoring of ODMDS 500 - 500 500 500 500 500
PED 2,620 2,620 2,620 2,620 2,620 2,620
Construction Management 1,600 1,600 2,000 2,000 2,000 2,400
Total 48,055 60,503 68,815 77,783 84,466 94,650
Aids to Navigation 78 78 78 78 78 78
Non-Fedexal Costs
Berthing Areas 4,290 4,505 4,679 4,698 5,229 5,405
Disposal Diking 583 939 1,322 1,720 2,130 2,549
Real Estate 15 15 15 1s 15 15
Subtotal 4,888 5,459 6,016 6,433 7,373 7,968
Contingencies, 15 Percent 733 819 902 965 1,106 1,185
Total 5,621 6,278 6,919 7,397 8,479 9,164
Total First Costs 53,754 66,859 75,812 85,258 93,023 103,892
pyeles 9,844 12,601 13,578 15,402 16,704 18,060
.............................. o memmee
Total Investment Cost 63,598 79,459 89,390 100,661 109,727 121,952
Average Annual Cost
Interest 4,849 6,089 6,816 7,675 8,367 9,299
Amortization 126 1s8 177 200 218 242
Annual O&M 145 341 538 734 930 1,227
Total AAC 5,121 6,557 7.531 8,609 9,515 10,768
Channel Deepening . 7,343 9,786 12,715 15,270 16,631 17,472
B/C Ratio 1.43 1.49 1.69 1.17 1.75 1.62
Nat Bepefits 2,222 37229 5,184 6,661 7,116 6,704

Source: Computations by the Charleston District; reflects January 1995 dollars and the
current federal discount rate of 7.625 percent.



Table 3
Charleston Harbor Study
Re-Evaluation of Net Benefits of
Daniel Island Turning Basin
Using FY95 EGM Vessel Operating Costs
(Thousands of 1995 Dollars)

Project Draft in Feet

Item 41 42 43 44 45
Summary of Costs
Construction Cost $6,388 $6,656 $6,950 $7,244 $7,482
Contingencies 958 —298 1,043 1,087 1.122
Total First Costs 7,347 7,655 7,993 8,330 8,604
IDC+ {362} £377) —(393) —{410) —{423)
Total Investment Cost 6,985 7,287 7,599 7,920 8,181
average Annual COSts
Interest 532 555 579 604 624
Amortization 14 14 15 16 16
Annual O&M £S5 -89 62 66 20
Total AAC . 601 628 657 686 710
Average Annual Benefits
Total AAB 674 677 742 775 813
B/C Ratio 1.12 1.08 1.13 1.13 1.15
Net Benefits 13 49 85 89 103

Source: Computations by Charleston District; reflects January 1995 dollars and
the current federal discount rate of 7.625 percent.
* Reflects discounting of costs incurred after base year of 2002.




Table 4
Charleston Harbor Study
Re-Evaluation of Net Benefits of
Shutes/Folly Channel Realignment
Using FY95 EGM Vessel Operating Costs
(Thousands of 1995 Dollars)

RS SCE R RS EIEES=STEEEEREX = MEREIREELR
Costs/Benefits
for
Item 45‘ Channel
Summary of Costs
Construction Cost
Rebellion/Folly Reach $4,094
Horse/Shutes Reach 1,732
Contingencies __873
Subtotal 6,700
New Alignment
Construction Cost
Rebellion/Folly Reach 3,670
Horse/Shutes Reach 6,246
Contingencies _1.487
Subtotal 11,402
Total Incremental First Cost ° 4,702
IDC 1,263
Total Investment Cost 5,965
Average Annual Cost
Interest 455
Amortization 12
Oo&M 10
Total AAC : 477
aAverage Annual Benefits
Delay Reduction 378
Reduced Transit Time 417
Total AAB 795
B/C Ratio 1.67
Net Bepefits 318

Source: Computations by Charleston District; reflects
January 1995 dollars and the current federal
discount rate of 7.625 percent.
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Table 5
Charleston Harbor Study
Re-Evaluation of Net Benefits of
Total Harbor Project
Using FY95 EGM Vessel Operating Costs
{(Thousands of 1995 Dollars)

Main Daniel Island Shutes/Folly Total
Item Channel Turning Basin Realignment Project
Total First Costs $93,023 $8,604 $4,702 $106,330
1DC 16,704 _(423) 1.263 127.544
Total Investment Ccst 109,727 8,181 5,965 123,873
Average Annual Costs
Interest 8,367 624 455 9,445
Amortization 218 16 12 246
Annual O&M —330 70 0 -1.,010
Total AAC 9,515 710 477 10,701
Average Anpual Benefits
Total AAB 16,631 813 795 18,239
B/C Ratic 1.78 1.18 1.67 1.70
Net Benefits 7,116 103 318 7,538

Source: Computations by Charleston District; reflects January 1395 dollars and the
current federal discount rate of 7.625 percent.
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EXECUTIVE SUMMARY

This report has been prepared under authority of resolutions adopted by the Senate
Committee on Environment and Public Works and the House Committee on Public
Works and Transportation on 27 March 1990 and 1 August 1990, respectively.
These resolutions authorized the Corps of Engineers to conduct a review of the
reports on Charleston Harbor, South Carolina with a view of determining whether
any modifications to the existing project are advisable at this time with particular
emphasis on deepening and widening. Planning, Engineering and Design (PED)
studies will be continued under this authority.

Charleston Harbor is the largest and most important seaport in South Carolina and
is ranked as the second largest container port on the East Coast and Gulf Coast of
the United States. The harbor is a naturat tidal estuary formed by the confluence of
the Cooper, Ashley and Wando Rivers and located about midway of the South
Carolina coastline, being approximately 140 statute miles southwest of the entrance
to Cape Fear River, North Carolina, and 75 statute miles northeast of-the Savannah
River, Georgia.

The authorized Charleston Harbor Project was essentially completed in August 1991
with the exception of the Wando River Extension (August 1994) and Shipyard River
Entrance (June 1996). The authorized project provides for a 42 foot deep by 1,000
foot wide entrance channel extending for approximately 11 miles from the 42 foot
contour to the mouth of the harbor; thence, 40 foot deep by 600 foot wide
(generally) to Goose Creek on the Cooper River a distance of 16 miles; a 2.1 mile
long 40 foot deep channel in the Wando River extending from the Cooper River to
the Wando Terminal; 0.7 miles of improvements in Shipyard River consisting of a 38
foot deep by 300-foot wide entrance channel, and a 700 foot diameter Turning Basin
A, a 30 foot deep by 200 foot upper channel and a 500 foot diameter Turning Basin
B; 2.8 miles of improvements in Town Creeh 40 foot deep by various widths; an
anchorage basin at the junction of Ashiey and Cooper Rivers 35 foot deep
approximately 2,200 feet by 5,200 feet; three tuming basins 1,400 feet in diameter
in Town Creek, Wando River and at the head of the project. Features that are
authorized but not constructed inciude: a 1,000 foot Turning Basin A in Shipyard
River and deepening and widening the upper channel to 38 feet deep by 250 feet
wide; widening Tuming Basin B to 1,000 feet, this feature was determined not to be
economically justified; and deepening and enlarging the anchorage basin to 40 feet.

Existing channel depths, widths, and alignments constrain the ability of vessels to
utilize the port to their design capacity, increase transit time due to limited ability to
pass except at designated locations, and/or present hazardous conditions. Vessels
with deeper draft will be able to take advantage of a deeper channel and reduce
transportation costs from tidal delays. Additional transportation savings will resuit
from improved passing areas and alignments. Benefits from improved depths of 41
to 46 feet were considered in this study.
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The 45-foot channel depth was identified as the National Economic Development
(NED) plan and is the recommended plan. The recommended pian provides a 16.3
mile 47 foot by 800 foot wide entrance channel, 45 foot interior channels, and
turning basins, with no improvement in width unless otherwise noted, and a
realigned channel in the Shutes/Folly Reach of the lower harbor, and reduction of
the Town Creek Channel from the Cooper River bridges to Myers Bend to a 16 foot
by 250 foot channel. The Daniel Island Reach channel wiil be widened to 875 feet
beginning at the conjunction of Myers Bend tapering to a width of 600 feet at Daniel
island Bend. Features for construction to coincide with the completion of the
proposed Daniel Island Terminal are: construction of an additional contraction dike
located just north of Shipyard River and the Navy degaussing pier, restoration of the
existing training dikes to their original condition when the third is constructed,
removal of existing contraction dike on Daniel Island, and construction of a turning
basin 1,400 feet by 1,400 ft.

Based on the construction schedule, the total initial project cost is estimated to be
$116,639,000. Of this amount $27,020,000 would be the initial sponsor cost share
of the general navigation features for 25 percent of the first cost. The sponsor is
responsible for 100 percent of the dredging cost associated with deepening all
berthing areas to the project depth in the amount of $6,012,000. The initial Federal
share of the general navigation features of first cost is $81,062,000. The sponsor
shall pay an additional 10 percent of the cost of the general navigation features of
the project in cash over a period not to exceed 30 years, at an interest rate
determined pursuant to section 106 of WRDA 86. The value of lands, easements,
rights-of-way, relocations, and dredged material disposal areas shall be credited
toward the additional 10 percent. This credited amount is estimated to be
$2,466,000 bringing the total initial sponsor share of first cost to $43,841,000 with
total Federal share being $72,798,000.

The South Carolina State Ports Authority (SPA) is the project sponsor. They
support the plan recommended in this report.
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ADDENDUM

Revised Economic Summasy
Charleston Harbor Deepening/Widening, South Carolina
($1000s, October 1995 Price Level, 7.625 Percent Discount Rate, 50-Year Period of Economic Analysis)

Main Daniet Island Shutes/Folly Total
Channe] Tumning Basin ~ Realignment  Project
Total First Costs $103,333 $ 8,604 $4,702 $ 116,639
IDC¥ 16.745% (4237 1263 17,585
Total Investment Cost $120,078 $8.181 $ 5,965 $134,224
Average Annual Costs
Interest $ 9156 $ 624 $ 455 $ 10,235
Amortization 239 16 12 266
Annual O&M 930 70 —10 1010
Total AAC $ 10,325 $ 710 $ 477 $ 11,511
Average Annual Benefits $ 17,856 § 832 $ 823 $ 19,511
Average Annual Costs 10325 10 477 A5
Net Benefits $ 7531 $ 122 $ 346 $ 8,000
B/C Ratio 1.7 12 1.7 1.7

¥ Includes cost of the Daniel Isiand Reach Widening/Realignment.
¥ Interest-During-Construction reflects adjustment for about $25.1 million in post-base year expenditures.
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CHARLESTON HARBOR, SOUTH CAROLINA
DRAFT FEASIBILITY REPORT

1. The Study and the Report

1.1 Study Authority

“The study for the Charleston Harbor Deepening/Widening was authorized by
resolutions adopted on 27 March 1980 and 1 August 1990, respectively, by the
Senate Committee on Environment and Public Works and the House Committee on
Public Works and Transportation.

“Resolved by the Committee on Environment and Public Works of the United
States Senate, that the Board of Engineers for Rivers and Harbors is hereby
requested to review the reports of the Chief of Engineers on Charleston
Harbor, South Carolina dated August 27, 1981 and May 1, 1985 (the latter
published as House Document Number 100-27, 100th Congress, 1st
Session) and other pertinent reports, with a view to determining whether any
modifications of the recommendations contained therein are advisable at this
time in the interest of navigation, with particular view toward deepening
and/or widening.”

“Resolved by the Committee on Public Works and Transportation of the
United States House of Representatives, that the Board of Engineers for
Rivers and Harbors is requested to review the reports on Charleston Harbor,
South Carolina, published as House Document 100-27, One Hundredth
Congress, First Session, and other pertinent reports, to determine whether
any modifications of the recommendations contained therein are advisable at
this time in the interest of navigation, with particular emphasis on deepening
and widening.”

The feasibility phase of this project was initiated in April 1993 when the
reconnaissance report was approved and the Feasibility Cost Sharing Agreement
(FCSA) was signed.

1.2 Study Purpose and Scope

The purpose of this study was to evaluate problems and opportunities for improved
navigation in Charleston Harbor and to recommend the plan that best satisfies the
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environmental, economic, and engineering criteria. The scope of this feasibility
study involves analysis of existing conditions and requirements, identifying
opportunities for enhancement, determining altemative plans for improvement,
preparing economic analyses of alternatives, identification of environmental impacts,
and identification of the National Economic Development (NED) pian.

1.3 Non-Federal Partner

The South Carolina State Ports Authority (SCSPA) was created to develop and
improve the harbors and seaports of South Carolina for the handling of waterborne
commerce from and to any part of the state and other states or foreign countries.
They are the non-Federal partner for the Charleston Harbor project and have full
authority and capability to provide all non-Federal requirements.

1.4 Evaluation Criteria

1.4.1 Regulations and Guidance. Authority for the Corps of Engineers to
investigate the need for navigation improvements and to construct those
improvements is derived from Federal legislation and Executive Orders. These laws
and orders are implemented by regulations that establish the engineering,
economic, and environmental criteria used to determine whether the Federal
Government can participate in a potential project. The principal regulations that
determine the scope of the present study are as follows: Economic Principles and
Guidelines for Water Resources and Related Land Resources Implementation
Guidelines (Water Resources Council, March 10, 1983); Engineering Regulation
(ER) 1105-2-100, Guidance for Conducting Civil Works Planning Studies;

ER 200-2-2, Policy and Procedures for Implementing NEPA (NEPA is the National
Environmental Policy Act of 1969), and ER 1110-2-1150, Engineering and Design
for Civil Works Projects, 31 March 1994. The following paragraphs describe
conditions placed by regulation for the feasibility phase in planning for navigation
improvements.

1.4.2 Engineering Criteria. Projects should be adequately sized to meet
user needs and provide sufficient depth and entrance dimensions for safe access.
Engineering during the feasibility phase must be in sufficient detail to provide the
basis for the complete project schedule, acquisition of real estate, assessing risk to
achieve functional objectives and safety.

1.4.3 Economic Benefits and Costs. National Economic Development
(NED) benefits, defined principally as effects of a plan that increase the national
output of goods and services, must exceed the combined Federal and local costs of
constructing, maintaining, and operating the project. Benefits and costs must be
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expressed in terms of constant time and value of money. Benefits generally include
items such as fuel savings, reduced labor costs, and reduced maintenance costs.
Federal interest in the project exists if the benefits exceed the costs, resuiting in a
benefit-to-cost ratic (B/C) greater than 1.0.

1.4.4 Environmental Impacts. Federal laws and environmental regulations
require the evaluation of impacts of the project on the environment. Any proposed
plan must be consistent with the State’s Coastal Zone Management Program and
State and local plans. Fish and wildlife impacts are assessed in coordination with
the U. S. Fish and Wildlife Service and National Marine Fisheries Service. Their
report is provided pursuant to the Fish and Wildlife Coordination Act, as amended.
Other environmental requirements are given in the Clean Water Act, National
Historic Preservation Act, Threatened and Endangered Species Act and others.
Corps of Engineers policy requires that any study identify and pursue opportunities
for environmental enhancement and/or environmental restoration. The effects of
each altemative on the social and natural environment must be evaluated and the
information provided to the public for review. This report contains the Environmental
Assessment to satisfy the requirements of the National Environmental Policy Act of
1969.

1.4.5 Non-Federal Partner interests. The altemative must be acceptable to
the non-Federal partner. The level of the partner’s interest in and support for the
recommended alternative must be assessed as well as his financial capability to
fund its share of the cost to implement the project.

1.5 Prior Studies and Reports

1.5.1 Prior Studies and Reports. Navigation improvements to Charleston
Harbor were initially authorized by the River and Harbor Act of 1852. For a listing of
prior studies and reports refer to Exhibit A at the end of this report.

1.5.2 Reconnaissance Study. The reconnaissance phase of this study was
completed with the signing of the Federal Cost Sharing Agreement (FCSA) by the
Corps and the SCSPA on April 13, 1993. The study determined that Federal
interest existed for a 42 foot channel and that there was a willing partner for the
feasibility phase. By signing the FCSA, the South Carolina State Ports Authority
agreed to proceed with the feasibility phase of the study.
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. 2. Study Area Description

2.1 Regional Characteristica

2.1.1 Location. The harbor is approximately 14 square miles in area and lies
almost midway along South Carolina's Atlantic Coast. This tidal estuary is fed by
the Ashley, Cooper, and Wando Rivers. The harbor is flanked by the City of
Charleston on the western shore; James Island, a residential community, and Morris
Island, a barrier island used as a dredged material disposal area, on the south; the
community of Mount Pleasant and Sullivan’s Island, a developed barrier island, on
the north; and the Atlantic Ocean on the east. Figure 1 shows the study area. The
entrance to the harbor is protected by two granite, rubble mound jetties, 2900 feet
apart, which spring from Sullivans Island to the north and Morris Island to the south.
Its location along the South Atlantic Seaboard permits ready access to European
and South American ports. The harbor's size and location are incentives to
recreational boating activities. :

2.1.2 Climate. At Charleston, continental air masses from the west are
moderated by mixing with marine air masses from the Atlantic Ocean. Summers are
warm and winters are relatively mild with average temperature in January of 48°.
Relative humidity is fairly high in the area because of the influence of the Atlantic
Ocean. The area’'s severest weather comes in the form of violent thunderstorms,
tornadoes, and hurricanes. Most tornadoes occur from March through June with
April being the peak month. The hurricane season extends from June to November
producing infrequent storms which affect the study area. The average annual
precipitation is 51.6 inches. The highest precipitation occurs during the months of
March through September. The maximum amount of rain in 24 hours was 9.4
inches in June 1973 (Department of Commerce [DOC 1992]).

2.1.3 Topography and Geology. The study area is located in the southem
part of the Atlantic Coastal Plain, a physiographic area characterized by meandering
rivers, wetlands, and low-lying peninsulas and isiands. Most of the land in the
Coastal Plain is between 0 and 40 feet above mean sea level (MSL), aithough some
areas to the north may reach 100 feet above MSL.

The geology of the Charleston region is characterized by a series of Pleistocene
and recent surficial beach ridge sediments. Recent and Pleistocene sands, silts,
and clays are underiain by the Cooper Marl, a brownish green, calcareous, massive
clay unit with good load-bearing capacity. The depth to the Cooper Mari varies
across the region. Results of soil borings throughout the study area indicates that
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the top of the mart occurs at 35 to 40 feet below fand surface. The middle Eocene
Santee Limestone underlies the Cooper Marl, extending downward approximately
250 feet below the marl. The material encountered above the marl is typically very
soft organic clay.

2.2 Economic Base

The Charleston economy relies heavily on the tourism and recreation market. The
Charleston Peninsula provides luxury hotels, fine dining, historic setting, and unique
retail stores. With the temperate climate, water related sports are enjoyed year
round. The nearby barrier islands have some of the finest beaches in South
Carolina suited for surfing, sailing, kayaking, and other water sports. Both
commercial and sport fishing are abundant along the entire state coast. In addition,
shrimp, blue crabs, and oysters are among the local favorites.

Charleston also has a strong miilitary tie. The Charleston Air Force Base,
Charleston Navy Base and Shipyard, and Naval Weapons Station are all located
within Charleston County. By the end of 1996 the Naval Base and Shipyard will be
decommissioned as part of the recent military base closures. The recently opened
Strategic Logistic Mobility Base (SLMB) and the 1340th Major Port Command are
the main Military users of the Port. The SLMB will be home base for up to 18 large
cargo ships loaded with everything required to put a mechanized infantry brigade in
the field. The vessels will be cycled in and out of Charleston for servicing of the
cargo on board.

Charleston is home of some of the finest medical facilities and institutions of higher
learning in South Carolina. Among the medical facilities located on the Peninsula
are the Veterans Administration Hospital, Bon Secours - St. Francis Xavier Hospital,
Roper Hospital, Charleston Memorial Hospital and the Medical University of South
Carolina. The College of Charleston, The Citadel, Johnson and Wales, Trident
Technical College, Limestone College, Webster University, Nielson Electronics
Institute, Central Wesleyan, and Charleston Southern University provide the
community with the opportunity for college educations.

Industrial development in the study area includes the WestVaco paper plant, Bayer
Corporation, Amoco, Robert Bosch Corporation and others. A NUCOR steel mill is
scheduled for construction in Berkeley County and will add iron carbide to the
imports coming into Charleston Harbor.

2.2.1 Commerce. Charleston Harbor is the largest and most important
seaport in South Carolina and is ranked as the second largest container port on the
East Coast and Gulf Coast of the United States. In 1994, more than 10 million short
tons of waterborne commerce was moved through the harbor. The most important
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export products are coal, chemicals, paper, grain, wood pulp, cement, textiles, and
Jumber. Petroleum products, chemicals, bauxite and non-ferrous ores are the major
import commodities for Charleston Harbor. . Two-thirds of this traffic was
containerized cargo. :

Figure 2
Evergreen Container Vessel

In the past two decades, the size of the vessels that used the terminal facilities of
Charleston has increased. Design drafts of containerships continue to increase
beyond the presently authorized channel depth of 40 feet. At present these vessels
must light load or make use of the tidal advantage due to restricted channel depths.
The depth of the harbor also impedes the introduction of larger vessels into the fleet
that calls on Charleston despite the efficiency gains that can be realized with larger
vessels. The dimensions of the existing channel were based on a design vessel
with a 810-foot length and a 36-foot draft. The largest container vessels presently
coming to Charleston Harbor are 965 feet in length with a draft of 44 feet. The
frequency of these vessels calling on Charleston Harbor continues to increase.
Most of the largest vessels that call on Charleston are containerships; however, a
large number of bulk carriers and tankers also call on the Port. Charleston’s
demand for container trade has grown dramatically since its introduction in the mid-
1960's and is expected to grow in the future.
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3. Plan Formulation

3.1 Overview

Pian formulation is a process for identifying problems, needs, and opportunities,
formulating aiternative plans and evaluating those plans to determine which best
meets the planning objectives.

3.2 Existing Project and Environmental Conditions

3.2.1 Existing Federal Navigation Improvements. The Federal navigation
project for Charieston Harbor includes channels, jetties, contraction dikes, and
dredged material disposal areas. They were constructed in partnership with the
South Carolina State Ports Authority and are described in detail in the following
paragraphs. ’

Jetties. The entrance to Charleston Harbor is flanked by dual-jetty weir
systems 2900 feet apart. Construction of these rubble mound jetties was completed
in 1895. The south jetty, which springs from Morris Island, is 19,104 feet in length.
The north jetty extends seaward from the southern end of Sullivans Island and is
15,443 feet in length. These jetties were constructed to enhance navigation in
Charleston Harbor by reducing the shoaling within the channel. The elevation of the
jetties is approximately 12 feet above mean low water (MLLW) with the ends
extending from station 0+00 to station -112+00 of the Federal navigation channel.
The weir portion of the jetties rests just below MLLW from the islands to
approximately station 0+00 of the entrance channel.

Deep Draft Channel. The present channel depth of 40-feet below MLLW
within the harbor and 42 feet in the entrance channel was authorized under PL99-
662 (Water Resources Development Act of 1986). Construction began in 1988 and
was for all practical purposes completed in September 1994 with construction of the
1550 foot extension of the Wando River channel. In addition to the main portion of
the present project, the Tidewater, Upper and Lower Town Creek Reaches plus the
Wando River are also included in the Federal navigation channel. The entrance
channel is 1000 feet wide from station 0+00 to -700+00 near the 42-foot ocean
contour. The width of the channei in the inner harbor varies throughout the
remaining 16 miles of navigational channels. The length and width of each channel
reach is shown in Table 1. All channels have a 4:1 side slope. The entire Federal
navigation channel is comprised of 27 individual reaches. These reaches vary from
less than one quarter of a mile in length to more than 11 miles. Sharp and frequent
bends contribute to the difficulty of navigating the larger vessels currently porting at
Charleston. Meeting and passing is routinely performed within the entrance channel
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Table 1

Existing Project Dimensions
Section of Waterway Depth Width Channel Length
(Feet) (Feet) (Miles)

Fort Sumter Range 42 1000 11.38
Mount Pleasant Range 42 600-1000 1.89
Rebellion Reach 40 600 217
Foly Reach 40 00 0.62
Shubes Reach ) 800 0.
Horss Resch 40 800 0.8
Hog Island Reach 40 600 117
Drum Isiend Reach 40 800 0.90
Myers Bend 40 800 047
Daniel isiand Reach " €00 1.20
Daniel Isiand Bend 40 700 065
Ciouter Cresk Reach 40 600 133
Navy Yard Reach 40 800-875 1.05
North Charleston Reach 4 1.02
Filbin Creek Reach 40 500 0.88
Port Terminal Reach 40 600 082
Ordnance Reach 40 1400 0.43
Custom Houss Reach 40 Varies 0.37
Town Creek -

Upper 40 $00 123

Lower 40 400 1.02

Tuming Basin 40 1400
Tidewster Reach 40 830 0.82
Shipyard River -

Entrance Channal s 300 0.53

Basin A 38 700 0.15

Connecior Chennel 0 200 0.55

Basin 8 30 500 0.17
Wando Channel © 400 237
Wando Tuming Basin 40 1400
Anchorsge Basin 35 2250 140
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and other reaches in the lower harbor where sufficient channel width and reach
length provide for safe navigation. Three tuming basins are located at various
terminals in the harbor including: Columbus Street Terminal (Custom House Reach),
Wando Terminal and the North Charleston Terminal as referenced in Figure 2.
These turning basins are maintained to the project depth.

Shipyard River. Shipyard River navigational channel was originally
authorized by the River and Harbor Act of 3 July 1930. The initial depth was 20 feet
to Basin A and 10 feet deep from Basin A to Basin B. Shipyard River Entrance
Channel and Basin A are currently authorized and constructed to 38 feet. The
connector channel and Basin B are 30 feet deep. Location of the channels in
Shipyard River relative to Charleston Harbor channels are shown in Figure 1 and
Plate 1.

Anchorage. An anchorage basin is located adjacent to Rebellion Reach
(see Figure 1). This area is 2250 feet wide and nearly 7400 feet long. The
authorized depth of this anchorage is 35 feet MLLW. The anchorage basin was
authorized by the River and Harbor Act of 2 March 1945.

3.2.2 Project Maintenance. The existing project is maintained to the
authorized project depth of 40 feet MLLW (42 feet for the entrance channel) and 38-
feet in Shipyard River. In addition, two-feet of advanced maintenance and two-feet
of allowable overdepth are authorized. Shoaling frequently occurs in particular
reaches. Plate 1 illustrates the location of the prominent shoals throughout the
project limits. The shoal in the Drum Island Bend and Drum Island Reach requires
dredging on almost a six-month cycle. In addition to the shoaling problem, this area
is difficult for large, less maneuverable vessels to navigate because of the
combination of the shoal, the bend - the first turn of a tight S-tum, and the currents.
Other reaches with significant shoaling problems are the Wando Terminal
Extension, Shipyard River, Lower Town Creek, Daniel Island Reach and Custom
House Reach. Dredging records from 1988 to 1994 indicate the average annual
maintenance dredging quantities to be approximately 1.8 million cubic yards
throughout the inner harbor. This materiat is placed in upland disposal sites located
throughout the study area (see Plate 2).

Maintenance dredging is also performed in the berthing areas of the private
terminals and Navy piers. Dredging in the inner harbor is typically done by pipeline
dredges. Hopper dredges are used to maintain the entrance channel. Clamshell
dredges have been used to load barges to transport inner harbor material to the
Ocean Dredged Material Disposal Site (ODMDS).

3.2.3 Disposal Sites. The current dredged material disposal sites for
Charleston Harbor are: Drum Island, Morris Island, Clouter Creek, Yellowhouse
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Creek, Naval Weapons Station, and the Ocean Dredged Material Disposal Site (see
-Plate 2). The size of the upland sites are listed in Table 2.

Table 2
Size of Upland Disposal Sites

Disposal Site Acres
Morris Istand 527
Drum Island 138
Clouter Creek 1,488
Yellowhouse Creek 600
Naval Weapons Station 290

Site Descriptions -

ODMDS - The Charleston Ocean Dredged Material Disposal Site is located
South-West of the entrance to Charleston Harbor and was designated for use
of disposal of dredged material on August 3, 1987. In addition, a second site
was also designated specifically for disposal of harbor deepening material.
The Charteston ODMDS was three square miles in size and averaged 11
meters in depth. The Charleston Deepening site had an interim designation
for a seven-year period, was 11.8 square nautical miles in size and averaged
11 meters in depth. The Charleston ODMDS was located totally within the
boundaries of the larger deepening site. On October 23, 1995, the
Environmental Protection Agency modified the language for the designated
use of the larger deepening site from “seven years” to “continued use”.
Additionally, the smaller Charleston ODMDS was dedesignated in order to
protect the natural resources found within its boundaries. For this project, the
larger (originally the deepening site) disposal area will be used for disposal of
both new work and maintenance material from the entrance channel and
inner harbor reaches.
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Morris Island - Morris Island is a barrier island south of the Charleston
Harbor entrance channel. This disposal area was created by using hydraulic
dredges to place insitu material along perimeter dikes from within the
disposal area. These initial dikes were constructed in 1969/70. The site is
divided into two cells. The northem cell is approximately 168 acres with an
average interior elevation of approximately 15.8 MLLW, and the surrounding
“containment dikes have an approximate top elevation of 24.1 MLLW. The
southem cell is 359 acres in size and has an interior average elevation of
approximately 13.1 MLLW with a surrounding containment dike top elevation
being approximately 22.0 MLLW. The use of this disposal site has historically
been primarily designated for maintenance material from Rebellion Reach
and the Anchorage Basin. New work material from Shutes, Folly, Rebeliion,
and Wando River Reaches have also been placed on Morris Island.

Drum Island - This site is located within the inner harbor area, opposite the
confluence of the Wando and Cooper Rivers. This site is bordered by Town
Creek and the Cooper River. This area was enclosed by dikes having a top
elevation of 9.5 feet MLLW in 1954. Material from Town Creek, lower harbor
berthing areas, and parts of the Cooper River shoals were placed in this site
from 1958 to the present. The life of this site has been well extended due to
successful management of dredged material placement. Portions of this site
have been released for use as bird rookeries. The present interior elevation
of the main area averages about 19.0 feet MLLW and the dike elevation is
about 33.0 feet MLLW.

Clouter Creek - This area is located along the east bank of the Cooper
River East of North Charleston and the Charleston Naval Shipyard. Two-
thirds of this site was formerly owned by the U.S. Navy. With the closing of
the Charleston Naval Shipyard this site is being transferred to the Corps for
continued use of dredged material disposal. The northern third is owned by
the SCSPA. This site houses four cells ranging in size from 190 - 460 acres.
The Navy managed the South and Middle Cell for placement of material from
Navy Base piers and slips. Material from the Federal channel and turning
basin has been placed in the remaining cells. The height of the dikes vary in
elevation from 23.0 feet MLLW in the North Cell and 16.0 feet MLLW in
Highway Cell to 30.0 feet MLLW in the South Cell. Interior elevations vary
from about 20.0 feet MLLW in the South Celi to about 12.0 feet MLLW in the
Highway Cell.

Yellowhouse Creek - This site is located on the east bank of the Cooper
River to the east of the Naval Weapons Station. Maintenance material from
the Naval Weapons Station piers and channels has been placed in this
disposal site since 1964. The diked area is approximately 600 acres with
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dike average elevation of 19.0 feet MLLW and interior elevation average
elevation of 12.9 feet MLLW.

Naval Weapons Station - This disposal area is located at the south end of
the Naval Weapons Station on the west bank of the Cooper River. This

site has been used for disposal of material from the Naval Weapons Station
channel since 1960. This site is owned by the U.S. Navy and currently under
license to the Corps until the year 2010. The dikes enclose an area of
approximately 290 acres with average interior elevation of 10.0 feet MLLW
and dike elevation of 22.0 feet MLLW.

3.2.4 Environmental Conditions. The environmental conditions of the
Charieston Harbor estuary system are briefly described below with detailed
discussion provided in the environmental documents iocated at the end of this
report.

Physical Features. The harbor is a tidal estuary fed by the Cooper, Ashley,
and Wando Rivers. The areas surrounding the harbor have topographic relief which
lend to the existence of marsh areas. Sullivan’s Island and Morris Island have
marsh areas of up to one mile in width between the islands and the adjoining
mainland. The harbor contains approximately 5,200 acres of regularly flooded
marsh, the Wando 6,400 acres, the Ashley 4,300 acres, and the Cooper 9,200
acres. Intertidal, emergent wetlands are the most conspicuous class of wetlands in
the study area. These include salt and brackish water marshes. The low salt marsh
is monospecific, being vegetated with smooth cordgrass. The high marsh, which
occurs above mean high water (MHW), is flooded irregularly by spring and storm
tides, and has a varied plant composition. Plants which grow in salty soil include
halophytes which occur in abundance include black needlerush, saltwort, sea
lavender, and marsh aster.

Brackish water marshes represent a transition zone between salt marshes and tidal
freshwater marshes. Plant species found in the more seaward brackish marshes
are quite similar to those of the upper high marsh zone of the salt marsh. Pure
stands of black needlerush may occur in these marshes. Saltwater bulrush, aster
marsh eider, sea-myrtle, panic grass, saltmeadow cordgrass, sea ox-eye,
broomsedge, and seaside goldenrod also may be present. Giant cordgrass
occasionally appears along upland borders of the more seaward brackish marshes.
As salinity decreases, giant cordgrass generally replaces needlerush as the
dominant plant.

These emergent wetlands are highly productive natural systems that provide
spawning, nursery, and feeding habitat for important commercial finfish and
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shellfish, and most marine sport fishes inhabit estuarine areas during all or part of
their life cycles. Estuarine emergent marshes also provide valuable habitat for
various waterfowl and other wildlife species, including wading birds, shorebirds, and
mammals such as the marsh rabbit, marsh rice rat, river otter and mink.

Estuarine intertidal shorelines, sand bars, and mud flats are classified as intertidal,
unconsolidated shore; these are typically grouped together as intertidal flats.
Intertidal flats are composed of sandy and muddy sediments in a wide range of
relative proportions. Intertidal flats also provide valuable habitat for benthic
invertebrates which are heavily preyed on by fish, wading birds, and shorebirds.
Estuarine, intertidal, reef habitat is represented primarily by oyster reefs occurring in
estuarine intertidal zones. The American oyster can tolerate a wide range of
salinity, temperature, turbidity, and oxygen tension and is, therefore, adapted to the
periodic changes in water quality that characterize estuaries. Oysters often build
massive, discrete reefs in the intertidal zone. Oyster reefs occur throughout the
project area but are closed for recreational and commercial harvest due to
unacceptabie water quality. Water quality in the Wando River upstream of the
Wando terminal is suitable for shellfish harvest.

Fish and Shellfish. Fishery resources within Charleston Harbor and the project
area consist of numerous estuarine and marine species. Demersal fish species
which are typically associated with the lower water column and substrate of
Charleston Harbor include Atiantic croaker, bay anchovy, Atlantic menhaden,
spotted hake, weakfish, spot, blackcheek tonguefish, white catfish, and silver perch.
Other fish which are of commercial or recreational value and are commonly found
within Charleston Harbor include flounder, red drum, spotted seatrout; bluefish, spot
and black drum.

Six anadromous fish species, Atlantic sturgeon, shortnose sturgeon, American shad,
biueback herring, hickory shad, and striped bass, and one catadromous species,
American eel, utilize Charleston Harbor and its tributaries as migration routes and
spawning areas. Fishes which commonly reside within the intertidal marshes of the
project area include mummichog, sheepshead minnow, Atlantic silverside, and bay
anchovy. Other species which frequent intertidal marshes include both species of
mullet, croaker, and numerous species of food fish. Tidal pools in the high marsh
area are inhabited by species such as sailfin molly and mosquitofish. Charleston
Harbor estuary supports large populations of penaeid shrimp and blue crab which
are harvested both commercially and recreationally. The shrimp fishery is South
Carolina’s largest commercial fishery, averaging 3.24 million pounds ($11.8 million)
annually during recent years. The Charleston Harbor estuary contributed
approximately 20% of the state’s total 1978-1987 shrimp landings. Annual
commercial landings of blue crab averaged 6.17 million pounds ($1.8 million) during
recent years, with Charleston Harbor accounting for about 8% of the statewide total.
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The majority of the upland areas around Charleston Harbor contain either residential
or commercial development. Daniel Island, which extends northward from the
confluence of the Cooper River and Wando River, supports agricultural activities -
and a diversity of wildlife habitats. The majority of remaining undeveloped upland
areas adjacent to the harbor are presently serving as dredged material disposal
sites.

Water Quality. Water quality in Charleston Harbor is classified as SB by the
South Carolina Department of Health and Environmental Control (SCDHEC). The
SB rating applies fo tidal salt water suitable for primary and secondary contact
recreation, crabbing, and fishing, except for the harvesting of clams, mussels, or
oysters for market purposes or consumption. These waters are also suitable for the
survival and propagation of a balanced indigenous aquatic community of marine
fauna and flora. Waters rated as SB should not have dissolved oxygen
concentrations less than 4 mg/l and fecal coliform concentrations should not exceed
a geometric mean of 200 colonies/100 ml based on five consecutive samples taken
within a 30 day period.

Although these concentrations have been exceeded occasionally, recent review of
data collected by SCDHEC indicates that water quality within the harbor basin often
meets SB standards for dissolved oxygen and fecal coliform levels.

Water quality in the Wando River is classified SFH (Shellfish Harvesting Waters) for
the portion of the river from its headwaters to a point 2.5 miles upstream of its
confluence with the Cooper River. This classification applies to tidal saltwaters
protected for shellfish harvesting. SFH water must maintain a daily average
dissolved oxygen concentration of 5 mg/l or higher with a low of 4 mg/l and have
median coliform concentrations of 14 colonies/100 mi with no more than 10% of the
samples exceeding 43 colonies/100 ml. For the portion of the Wando River from its
confluence with the Cooper River to a point 2.5 miles upstream, the river is
classified as SA waters. SA waters have the same designated uses as SB waters,
although the water quality standards are stricter for dissolved oxygen. SA waters
require a daily average of dissolved oxygen of not less that 5.0mg/l with a low of 4.0
mg/l.

Sediment Analysis. Materials in the entrance channel include overburden
deposits which consist of: High piasticity (fat) clay (CH); low plasticity (lean) clay
(CL); high plasticity silt (MH); low plasticity silt (ML); clayey sand (SC); silty sand
(SM); poorly graded sand (SP); poorly graded silty sand (SP-SM), silty clayey sand
(SM-SC); other silt, sand and clay mixtures; and silty gravel (GM). The soils often
contain varying amounts of smail to large shell fragments and shells, fossil
fragments, gravel, rock fragments, and cemented sand or silt nodules. The
consistency of relative density of materials to be dredged varies. Although some
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soft or loose sediments including clays, silts, sands, and shell may exist, primarily in
the superficial or upper deposits, most of the subsurface materials range from stiff or
medium dense to hard or very dense sediments with some layered very soft to hard
limestone and/or limestone gravel. in many areas, these dense to very dense
sands and stiff to hard clays are several feet thick, often calcareous and partially
indurated or cemented, have high blow counts, and are expected to be difficult to
remove. Previous experience has shown.that rock cutting equipment may be
required for efficient removal of the limestone rock encountered and, possibly, some
of the dense or very dense partially cemented sands and very stiff to hard silts and
clays in the entrance channel.

The soils encountered for the deepening of the inner harbor can be divided into
three separate groups: overburden soils, the Cooper Marl formation, and Coquina.

a. Overburden Soils. Overburden soils consist of sands, silts, clays, and
loose shell formations overlying the predominate Cooper Marl or coquina.
Predominate overburden soils are recent organic clayey silts (MH/OH) and fine
sands (SP) and silty fine sands (SM) with varying shell content. The overburden
soils are typically loose in the case of granular deposits and soft to very soft for
cohesive deposits. These soils are encountered for the full length of a 20-foot
vibracore at scattered locations from station 36+00 to station 829+00.

b. Cooper Marl. The CooperMarl formation is found extensively throughout
the harbor. The marl is an overconsolidated, fine grained, hard to very hard
calcareous deposit containing glauconite and characterized by phosphatic nodules
in the lower portion. Generally, the marl is less than 200 feet thick, although greater
thicknesses are found. The mari at the project site is composed primarily of an
olive-brown to olive sandy clayey silt (ML/MH) with occasional layers of very silty
clayey fine sand (SM/SC).

c. Coquina. Overlying the Cooper Marl at some locations is a light gray
calcareous cemented sandy shell that has been geologically referred to as Coquina.
This formation is found primarily in the entrance channel. The degree of
cementation can vary from weakly cemented to strongly cemented.

Threatened and Endangered Species. A complete listing of threatened and
endangered species in the subject project area was provided by the U.S. Fish and
Wildlife Service and the National Marine Fisheries Service. This listing is located on .
page 4 of the Environmental Assessment.

Cultural Resources. The city of Charleston, South Carolina, is situated on a

narrow peninsula at the confluence of the Ashley and Cooper Rivers. Historic and
cartographic research has confirmed that the Charleston Harbor area has been one
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of the most important ports in the south since its founding in the late seventeenth
century. The city is one of the oldest permanent settlements in the United States
and has many areas and structures of great significance in the history of the country
from the Revolutionary War and Civil War to the reconstruction period. Prominent
historical structures in Charleston Harbor include Fort Sumter, a former coastal
fortification known for its role in the Civil War and Shute's Folly island (Castle
Pinckney), a military fortification dating back to 1799. Figure 3 shows the castle as
seen today. The high level of maritime commerce and transportation associated
with Charleston history confirms the important role of Charleston Harbor and its
rivers to the development of the city, and as a result, those waterways should be
considered high probability areas for submerged cultural resources associated with
Charleston's maritime heritage. in anticipation of the proposed improvements to
Charleston Harbor, the Charleston District has conducted for an archaeological
remote sensing survey and documentation of effected portions of the harbor

- channel.

Figure 3: Castle Pinckney on Shutes Folly Island

3.2.5 Port Facilities. Charleston Harbor is a modern intermodal
transportation hub, shipping and receiving bulk, breakbulk, containerized and other
cargo from around the world. Major terminal facilities, shown in Figure 4, are
described below. Table 3 lists the Oceanic lines and destinations for October 1995
at the port of Charleston. .

Containerized cargo is handled at three terminals: North Charleston Terminal,
Columbus Street Terminal and Wando Terminal. Figure 5 pictures an Evergreen
container vessel at the North Charleston Terminal while Figures 6 and 7 show the
Columbus and Wando Welch Terminals. These terminals have about 1.5 miles of
combined berthing space, with 18 container cranes, 7 traveling bridge cranes, and
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Figure 5. North Charleston Terminal

36 top-lift cranes typical of those shown in Figure 8. The North Charleston and
Columbus Street terminals have rail and truck access; the Wando Terminal has
truck access only. The
North Charleston and
Wando terminals handle
only containerized
cargo; Columbus Street
handles some
breakbulk and roll-
on/roll-off (ro/ro) cargo.
The State Ports
Authority has purchased
land on Daniel island to
develop a fourth
container terminal,
designed to have seven
1000-foot berths. Two
berths are expected to
be operational by 2003,
the remaining berths will be completed in several phases as they are needed.
When complete, the terminal will have a total annual capacity of 25 million tons.

s

Flgr ColmbusStreetTermll
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The Union Pier Terminal is Charleston’s primary handler of ro/ro cargo. This
terminal also handles breakbulk cargo, and is equipped with one 30-ton gantry
crane. Rail service at the pier provides drive-on/drive-off access to ro/ro vessels.

Figure 7: Wando Welch Terminai ‘

Petroleum products are received at six berths located along the Cooper River
between Myers Bend and the North Charleston Terminal. Since there are no
petroleum product pipelines serving the coastal regions of South Carolina, nearly all
gasoline and other petroleum products consumed in the region arrives by ship in
Charleston Harbor. Petroleum product terminals are equipped with numerous land
side holding tanks for storage and distribution.
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Table 3

STEAMSHIP SERVICE PROFILE

Oceanic Shipping Services Offered at the Port of Charleston
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Figure 8

Container Terminal Cranes

Coal has been exported from the Shipyard River Coal Terminal (SRCT) in
Charleston since the coal terminal became operational in 1983. SRCT is served by
CSX and Norfolk Southern railroads, and has on-site blending capabilities. The
facility is equipped with ten conveyor belts, an underground reclaimer tunnel, a
radial stacker, three car dumpers, and land-side storage areas that can
accommodate about 300,000 tons of coal (See Figure 9). The maximum annual
capacity of this terminal is 4 million tons.
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Figure 9
Shipyard River Coal Terminal

The grain terminal is located near the upstream limits of the Federally maintained
channel on the Cooper River. On-site facilities include a grain elevator with 50
concrete silos and other storage facilities with a combined capacity of 1.6 million
bushels. Grains are moved by means of a 42-inch conveyor belt from the silos to
the gallery, which extends the full length of the wharf and serves five vessel-loading
spouts. This termina! is served by both rail and truck. (See Figure 10)

Figure 10
Grain Terminal
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3.3 Deep Draft Commerce

3.3.1 Existing Versus Future Without-Project Overview. The volume of
containerized cargo shipped and received in Charleston Harbor is projected to grow
substantially over the period of analysis, while more modest growth is projected in
bulk cargo. As reflected in Figure 11, containerized cargo is projected to grow at an
average annual rate of 2.7 percent from 1992 to 2052; bulk traffic is projected to
grow.at an average-annual rate of 1.4 percent over the same period.

Figure 11
Charleston Harbor Study
Projected Traffic Levels
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Since 1993, rapid growth of container traffic has resumed after a period of low
growth extending from 1989 to 1993. This rapid growth has been facilitated by
institutional changes, such as the increased use of vessel-sharing agreements, and
the addition of new berthing space and land side facilities at the Wando Terminal.
When the addition to the Wando Terminal was completed in early 1995, one of
Charleston’s major carriers moved from the Columbus Street Terminal to the new
facilities and a new shipping consortium moved into the facilities vacated at
Columbus Street. Container traffic increased about 15 percent from 1993 to 1994,
preliminary data indicate that container traffic continues to grow rapidly into 1995,
The development of a the new terminal on Daniel Island will accommodate all
projected future growth of containerized cargo.

3.3.2 Existing Activity. Container cargo accounts for about two-thirds of the

total traffic and Charleston.is the centerpiece of a modern intermodal transportation
network, with immediate access to the interstate highway system and CSX and
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Norfolk Southern railroads. Combined with a well-developed, modern infrastructure
- to accommodate cargo traffic, Charleston Harbor is a port capable of handling the
existing cargo traffic as well as projected growth.

Institutional and structural changes have greatly improved the efficiency of
operations in Charleston Harbor. Vessel-sharing agreements have allowed shippers
to fully utilize the large vessels that are in use. More recently, groups of shippers
have formed large, loosely-allied shipping consortiums to further improve shipping
efficiency. The completion in 1995 of a new berth and additional landside facilities
at the Wando Terminal allowed the addition of a major new shipping consortium to
Charleston Harbor.

3.4 Deep Draft Floet

3.4.1 Historical Trends. There are three primary vessel classifications
which effect Charleston Harbor: Petroleum Tankers, Dry Bulk Carriers, and
Container Vessels. :

Petroleum Tankers - The design drafts of petroleum tankers calling
on Charleston Harbor ranged from 31 feet to 44 feet. About 40 percent of the
vessels had design drafts of 35 feet to 37 feet. Nearly half had design drafts in
excess of 37 feet, with more than one-quarter of all vessels at 42 feet. Figure 12
shows the historical trend in the size of tankers porting at Charleston.

Typical Size Tankers
Charleston Harbor
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Figure 12: Tanker
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Dry Bulk Carriers - These vessels carry grain and coal. For dry bulk carriers
transporting grain, in 1993, design drafts ranged from 30 feet to 41 feet. About 25
percent of the vessels had design drafts of 34 feet to 36 feet with another 30 percent
having design drafts of 40 feet to 41 feet. The existing coal fleet calling on the coal
terminal at Shipyard River has a design draft of 36 feet (25 percent). These vessels
require 2 feet of tidal advantage when fully loaded to provide the required four feet
of underkeel clearance in the 38-foot channel at Shipyard River.

Container Vessels - Design drafts range from 34 feet to 44 feet for container
vessels calling on Charleston Harbor from the Pacific Trade Routes (Pacific Ocean
and thus, no post-Panamax vessels are found in this segment of the fleet. The
vessels from the Atlantic Trade Routes have design drafts ranging from 31 feet to
44 feet with nearly half of the vessels at 37 to 38 feet. Another quarter of the
Atlantic fleet had design drafts of 44 feet. Figure 8 shows the historical trend in the
size of containerships porting at Charleston.

3.4.2 Current Operating Practices. Traffic levels are projected to increase
without further investment in Charleston Harbor. As noted above, containerized

Typical Size Containerships
Charleston Harbor
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Figure 13: Containership
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cargo is projected to grow at an average annual rate of 2.7 percent from 1992 to
2052; bulk traffic is projected to grow at an average annual rate of 1.4 percent over
the same period.

In accordance with anticipated traffic growth, most infrastructure improvements are
those associated with the shipment of container cargo. Construction of the first
portion of the new container terminal on Daniel Island is scheduled to be completed
by 2003. By that time, traffic levels will again be near existing capacity. Within a
month of the completion of additional berth space and land side facilities at the
Wando Terminal in 1995, Sea-Land moved to the new facilities and a new shipping
consortium began using the space vacated by Sea-Land at the Columbus Street
Terminal. Similar intra-harbor shifts are likely to occur with the availability of the new
facilities at the Daniel Island Terminal.

Without additional depth, Charleston Harbor will continue to impose a constraint on
the use of large vessels. Charleston presently attracts some of the largest container
vessels in use, but these vessels incur tidal delays and light-loading costs when
using Charleston. Most of the shipping companies that operate out of Charleston
have additional large vessels on order. One company has ordered eight new
container vessels that are scheduled to start calling on Charleston before the turn of
the century. All eight of these vessels have design drafts of 41 feet and cannot
enter or leave Charleston without incurring tidal delays.

The presence of 44-foot draft vessels in Charleston’s container fieet indicates that
the depth of Charleston Harbor is not always the determining factor in the design of
new vessels. These large vessels are able to make better use of the draft
elsewhere in their itinerary. However, vessels with design draft of 37 and 38 feet
and involved in trade between North America and Europe, appear to be sized in
accordance with the maximum depth available at container terminals on the east
coast of the United States. Charleston is the last North American port of call for
these vessels. When they reach the end of their economic life shortly after the turn
of the century, their replacement with larger, more efficient vessels is likely with
increased depth at Charleston Harbor.

3.5 Problems and Opportunities

3.5.1 Transportation Efficiencies and Delays. The economic penalties
imposed by inadequate channel depth can be severe. For the vessels that currently
call on Charleston, operating costs commonly exceed $2,000 per hour. One foot of
light-loading can increase transportation costs by roughly $1 per ton or more. With
more than 1,000 vessel calls each year and more that 10 million tons of cargo, the
cost of light-loading and tidal delays in Charleston Harbor can be excessive. The
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inability to attract larger vessels further penalizes the cargo in harbors with
inadequate channel depth. Another problem in Charleston Harbor is the inability of
the 860-foot commercial vessels to pass in various reaches.

The area between Hog island Reach and Daniel Island Bend presents adverse
conditions for safe navigation due to particular channel alignments, shoaling, and
severe currents. Pilots experience significant problems in navigating even the 860-
foot vessels through the sharp S-turn at the Drum Isiand Reach situated
immediately up river of the Highway 17 bridges. Under ebb tide conditions, this area
is plagued with strong currents from the Cooper and Wando Rivers. As inbound
vessels make the turn from Hog Island Reach to Drum Island Reach the currents
from the Wando River hit the starboard side of the vessel forcing it towards Drum
Island. Drum Island Reach is also prone to serious shoaling thus restricting
mariners to less than full channel dimensions. Successfuily navigating this reach'is
critical in positioning the vesse! to enter Daniel Island Reach. Additional
navigational hazards are encountered at the southern end of Daniel Island Reach
where three contraction dikes and two piers are located on either side of the
channel compounded with the confluence of Shipyard River. Under optimum
conditions the existing channel alignment forces vessels to pass very near tankers
moored at the Allied petroleum pier creating a possible collision situation with
catastrophic consequences (as seen in track plot for Test Reach H under existing
conditions at flood tide located at the end of Appendix A). The existing project was
designed for two-way traffic for 860-foot length vessels in Daniel Island Reach (See
Figure 14). However, even with one-way traffic, the 950-foot length design vessels
have difficulty navigating the approach to this reach.

The SPA plans to construct a new commerciai container terminal on the Cooper
River side of Daniel Island. This terminai will be 7000 feet long with seven 1000-foot
berths. The construction of this terminal will further complicate the existing
conditions in this reach. Construction of this terminal presented a challenge to
provide safe navigation for vessels transiting the waterway as well as protection of
docked vessels at the new and existing facilities. A design team consisting of
personnel from SPA, WES, District, Division, and Harbor Pilots Association
developed various channel design plans. The initial proposed terminal location
placed the face of the wharf within 125 feet of the existing Federal channel. This
proposal was discarded by the design team after initial simulation runs because of
concerns that the plan would add to the existing navigation problems. The location
of the southwest corner of the terminal inhibited the vessels turn from Myers Bend to
Daniel Island Reach thus forcing the vessels too close to tankers at the petroleum
pier. Several design plan alternatives were tested on the ship simulation model
before consensus was reached by the design team resulting in the recommended
plan described in this report. Al tests revealed channel modification was required

42



on the east side of the channel. The overall channel dimensions could have been
reduced on the west side of the channel if not for the location of the petroleum pier.

The proposed channel realignment in the Daniel Island reach is needed for safe
navigation by many of the large vessels that now transit this reach. Pilots currently
allow inbound ships whose lengths exceed 900 feet to transit this reach only during
flood tide. The existing channel alignment forces these large vessels into a path
which presents a significant potential for collision with vessels moored at the Allied
Petroleum Terminal, which is used to unioad gasoline and other petroleum products
from tankers. Such a collision would result in catastrophic economic and
environmental losses, and potential loss of life. Track plots from the ship simulation
studies demonstrate that the realigned channel is necessary and is used for
navigation by inbound vessels destined for the upper reaches of the harbor and
outbound vessels departing from the upper reaches.

The recommended widened channel would provide safe conditions for the 950-foot
design vessels within the reach while allowing adequate clearance between moored
vessels at the petroleum pier and new container terminal. The increase in
commercial vessels size and number combined with existing and future navigational
obstacles in the Daniel Island Reach warrant a wider channel based on navigational
safety.
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Figure 14
Vessels Passing in Daniel Island Reach

Large vessels passing docked vessels too closely create a suction effect which
causes an additional strain on the mooring lines of the docked vessels. Presently,
this problem exists when large commercial vessels pass too closely to petroleum
tankers are docked at the Allied pier. Large inbound vessels navigating the bends
between the bridges and Daniel Island Reach must avoid the shoals in Drum Island
Reach while preparing for the turn at Myers Bend allowing adequate distance
between moored tankers at the Allied pier. The forces exerted on the moored ships
can be reduced by having ship traffic travel at slower speeds. However, strong tidal
currents in the Cooper River force that ship traveling with the currents to transit at a
fairly high speed to maintain steerage. The new container terminal will contribute to
this problem with the increased fraffic and the potential of having seven container
ships docked at the facility on the opposite side of the river. The location of the
terminal is not dependant on traffic operation in the channel.

The design of this channel accounts for the existing and projected physical features
associated with the Daniel Island Reach. The wider channe! is needed even without.
the construction of other harbor improvements analyzed in this study to provide safe
navigation for the size of the existing and projected commercial vessels utilizing
Charleston Harbor. The new terminal is located in the most optimum location for
safe navigation while allowing for efficient terminal operation as determined by ship
simulations conducted at the Waterways Experiment Station. The terminal could not
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‘be moved any closer to the existing channel without compromising the safety of
large commercial vessels traversing the bends around Daniel Island and that of
ships docked at the Daniel Isiand Terminal. The west side of the Daniel Isiand
channel remains in place to accommodate petroleum tankers calling on the Allied
pier.

When the Daniel Island container terminal is constructed, there may be problems
with channel alignment, stresses caused by passing ships on moored vessels,
delays in getting vesseis turned or other issues of navigation efficiency or safety that
need to be addressed.

Town Creek has been maintained as an alternate route to the main Cooper River
Channel since the main channel was relocated from the Town Creek Reach,
Tidewater Reach, and South Channel located to the west of Shutes-Folly island in
the 1850's. The need for the alternate channel at the Upper Town Creek Reach, at
its present dimensions, no longer exists, therefore this reach was reevaluated.

Opportunities for environmental enhancement and restoration are being explored
throughout the study process.

3.5.2 Planning Considerations. The Panama Canal cannot accommodate
vessels whose actual draft exceeds 40 feet or whose width exceeds 106 feet. This
poses one of the most important planning considerations. Containerships trading
with Asia are the only vessels calling on Charleston that transit the Panama Canal.
The extent to which these vessels benefit from increased harbor depth is restricted
by the limits imposed by the Panama Canal. The Post-Panamax vessels exceed
these restrictions and are unable to use the Panama Canal. Furthermore, the
extent to which the draft of Panamax and smaller vessels can be used in Charleston
is constrained by the limits of the Panama Canal.

The depth available at harbors that trade with Charleston is another consideration.
A portion of the petroleum product traffic originates at harbors along the Gulf Coast
whose depth does not exceed 40 feet. This traffic will not benefit from increased
channel depth at Charleston. The Panama Canal is the overriding circumscription
for trade with Asia. Most of Charleston’s European trading partners have harbor
depths that exceed any depth that is being considered in this study and thus impose
no restrictions.

The two Highway 17 bridges crossing the Cooper River and Town Creek connecting
downtown Charieston with Mount Pleasant pose a concem for possible channel
widening. The federal navigation channel was present prior to construction of either
the Grace Memorial Bridge or the Silas M. Pearman Bridge. The two-lane Grace
Memorial Bridge was built in the 1940's with a support piling span distance of 1000
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feet over the navigation channel. The Pearman Bridge was built in the mid-1960's
and only has a span distance of 700 feet over the channel.

Concemn has been raised by the state highway department that the dredging activity
in the immediate vicinity of the Highway 17 bridges has caused scouring around the
foundation of the bridges. Hydrographic survey data indicates that scouring occurs
at piers far removed from the navigation channel. The studies conducted for the
harbor deepening do not support a linkage between channel deepening and pier
scour.

3.5.3 Dredged Material Disposal. Another planning consideration is the
availability of sites for the disposal of dredged material. In developing cost
estimates for the construction of the improvements to the channel as well as future
maintenance, the availability and capacity of disposal sites was evaluated to agsure
that the planned use of low-cost sites does not exceed their capacity. When the
capacity of a site can be increased by diking, the additional costs of diking was
quantified and added to the disposal cost. Upland disposal sites are limited in
number and capacity. The cost of placing material in existing upland sites is less
expensive than taking the material to the ODMDS for certain reaches located
adjacent to upland disposal sites. In order for upland disposal of dredged material
to be cost effective, the sites must have substantial capacity and be located
adjacent to frequently dredged reaches of the Feteral navigation project.

3.6 Formulation of Alternatives

Existing project depth is inadequate to accommodate all the vessels that are
projected to cail on the harbor without imposing large light-loading and/or tidal delay
costs. A deeper harbor will allow the use of larger, more efficient vessels and more
efficient use of the large vessels that aiready call on the harbor. Providing for
increased length of two-way traffic reaches, channei configurations more suitable
for safe navigation in problematic reaches, and a turning basin for the new Daniel
Isiand Terminal will further improve the efficiency and safety of vessel operations.
This study evaluates the economic costs and benefits of (1) channel depths ranging
from 41 feet to 46 feet, (2) two-way traffic areas on the Wando River and in the
Shutes and Folly Reaches of the main channel, and (3) a turning basin for the new
Daniel Island Terminal. Separable increments of the channel deepening
alternatives were evaluated incrementally. These increments are (1) the entrance
channel and the main channel on the Cooper River to the North Charleston
Terminal, (2) the reaches from the main channel to the Columbus Street Terminal,
(3) Wando River, and (4) Shipyard River.
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3.6.1 Without-Project Condition. The without-project condition assumes no
change to the existing Federal navigation project, which would remain at 40 feet for
the inner harbor channel, 42 feet for the entrance channe! and 38 feet in Shipyard .
River. The channel in the Daniel Island Reach is considered to be widened at the
existing project depth along the east bank to ensure navigational safety as shown in
Figure 18. Operation of the new Daniel Island Terminal will not depend on channel
deepening. The without-project condition is used to evaluate the benefits which
would result from other alternatives. The existing or without-project condition was
used as the base condition in the comprehensive modeling studies by the Corps’
Waterways Experiment Station (WES).

3.6.2 Channel Modifications. Modification to channel width, alignment or
structural alterations were considered in the evaluation of reaches where two-way
traffic is necessary to accommodate the increase in traffic levels and vessel sizes.
The current practice by harbor pilots is to meet and pass large vessels from the
entrance channel to the upper end of Rebellion Reach in the lower harbor. Meeting
and passing large vessels is avoided from Folly Reach thru Drum Island Reach due
to short reach lengths and frequent bends in the channel. Two other obstacles
inhibit safe navigation within this region: the Cooper River Bridges and the frequent
shoaling of Drum Island Reach. Daniel Island Reach and Clouter Creek Reach are
the only reaches in the 7.18 miles of the upper harbor which are suitable for meeting
and passing large vessels. No passing is performed between two large vessels in
the Wando River or Shipyard River. The channel modification alternatives are all
considered in conjunction with the various channel depths (Section 3.6.3).

Shutes/Foily Realignment. The lower portion of the inner harbor provides
the optimum location for meeting and passing of large vessels. The combined
length of Shutes and Folly Reaches is 0.96 miles. The current alignment of these
reaches prevents two-way traffic. The Cooper River above Horse Reach is a
difficult passage for navigating large vessels and is not conducive to two-way traffic.
Additional channel lengths suited for meeting and passing large vessels will reduce
the delay time at terminals for vessels waiting on others to maneuver through the
meandering channel. The elimination of bends in the Shutes, Folly, and Horse
Reaches, will provide for two-way traffic on an additional 1.5 miles of the main
channel. Figure 15 shows the existing and alternative alignment of these reaches.
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Figure 15: Alignment from Mt. Pleasant Range to Horse Reach

Wando River. The Wando River Reach is currently 400 feet wide and is unsuitable
for two-way traffic. Delays are incurred at the Wando Terminal by vessels waiting

Wando Reach Widener
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"Figure 16 Wando Reach Widener
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on inbound vessels navigating that reach. Widening this reach would provide 2.08
miles of additional two-way traffic. Figure 16 shows the existing Wando Channel
along with the proposed 200-foot channel widener.

Entrance Channel. An initial investigation was conducted during the preliminary
testing phase of the ship simulation study at the Waterways Experiment Station
(WES). Tests were run to determine the suitability of the existing channel
dimensions of the entrance channel. From these results, additional entrance
channe! widths

(600 and 800-
foot wide
channels) were
suggested for
further
investigation
during the
principal testing . Entrance Channel Alternatives
phase. Figure

17 shows the )

various channel 3 “h
widths which iy . o

were evaluated | T e — ]

during the ship F :

simulation test
runs.

Figure 17

Daniel Island Reach. The proposed Daniel Island Container Terminal will require a
7000-foot long berthing area. A 1400X1400-foot turning basin located across the

- Cooper River from the terminal will be included in the alternative plan. Figure 18
shows the existing channel and proposed improvements.
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Figure 18: Daniel Island Terminal location and associated channel improvements

3.6.3 Channel Deepening. All deepening alternatives would require dredged
material disposal site investigations pursuant to the plan selection. See Figure 19.

Alternative 1. This alternative would increase the authorized entrance
channel depth to 43 feet approximately 14.7 miles from station 0+00 to the 43-foot

ocean contour and increase the authorized project depth to 41 feet throughout the
remaining project limits.

Alternative 2. This alternative would increase the authorized entrance
channel depth to 44 feet approximately 14.8 miles from station 0+00 to the 44-foot
ocean contour and increase the authorized project depth to 42 feet throughout the
remaining project limits.

Alternative 3. This alternative would increase the authorized entrance
channel depth to 45 feet approximately 15.2 miles from station 0+00 to the 45-foot
ocean contour and increase the authorized project depth to 43 feet throughout the
remaining project limits.

Alternative 4. This alternative would increase the authorized entrance
channel depth to 46 feet approximately 16.1 miles from station 0+00 to the 46-foot
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ocean contour and increase the authorized project depth to 44 feet throughout the
remaining project limits.

Alternative 5. This alternative would increase the authorized entrance
channel depth to 47 feet approximately 16.3 miles from station 0+00 to the 47-foot
ocean contour and increase the authorized project depth to 45 feet throughout the
remaining project limits.

Figure 19: Alternate Channel Dimensions
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Alternative 6. This alternative would increase the authorized entrance
channel depth to 48 feet approximately 16.4 miles from station 0+00 to the 48-foot
ocean contour and increase the authorized project depth to 46 feet throughout the
remaining project limits.

3.6.4 Non-Structural Alternatives. Nonstructural alternatives to channel
deepening include light-loading vessels, making optimal use of tidal delay, and
optimizing the fleet used to transport cargo. The maximum practical impiementation
of these practices is assumed in the without project condition. For that reason, a
separate nonstructural alternative was not evaluated.
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3.7 Beneficial Use of Drodged Material

Opportunities for beneficial use of dredged material were examined. Several ideas
were identified and they are discussed below.

3.7.1 Shore/Erosion Protection. Material removed from the entrance
channel was considered for placement along the beaches of Morris Island or Folly
Island or offshore of the islands as both are located to the south of the entrance
channel and have eroded extensively since construction of the jetties in the late
1890's. This alternative was not pursued further because of increased cost
associated with placing the material on the beach and unsuitability of the material
for such disposal. Material placed on a beach for erosion protection is desired to be
of coarser grain size than the natural material to prevent rapid erosion. The
maintenance dredged material is fine grained sand and easily erodible by wave
action. Material considered for offshore placement was to serve as a wave-breaker
to the barrier islands. Placement of the dredged material near enough to shore to
serve as a wave-breaker is not feasible due to the shallowness of the offshore
waters and inability to get close enough to the shoreline to have any effect on the
offshore wave action.

3.7.2 Nesting Habitat at Crab Bank. This plan provided for dredged
material from the realigned area of Shutes/Folly Reaches to create a more suitable
environment for nesting of a multitude of shorebirds on Crab Bank Shoal located
between Shem Creek and Rebellion Reach. This plan received enthusiastic
support from environmental agencies. The most desirable material for this plan is
coarse clean sand or gravel which can be used for nesting habitat. However, the
resource agencies also expressed an interest in having less desirable materials
utilized as a base overlaid with a cap of the appropriate nesting material. The
material to be removed from the channel reaches adjacent to Crab Bank would
normally be taken to the ODMDS for disposal by means of an ocean-going scow
after being removed by a clam shell dredge. This option appears to be feasible and
may be further evaluated during Planning Engineering and Design.

3.7.3 Castle Pinckney. Castle Pinckney is located on Shutes Folly Isiand
within the harbor. This small island has experienced erosion problems around the
south-east side of the island that could threaten the culturally significant historical
site. Placement of dredged material from the adjacent realigned Shutes/Folly
Reaches was considered as both a protective action for the castle as well as
creating a nesting area for shore birds. The potential disposal capacity of the island
was considered insignificant as an alternate upland dredged material disposal site
for this project. However, the State Ports Authority has requested the Corps of
Engineers to investigate protection of Castle Pinckney shoreline under the
Continuing Authorities Program.

3.7.4 ODMDS. Dredged material designated for disposal in the ODMDS
consists of rock, mart and coquina. This material will serve as a reef in the
immediate area of placement for a live bottom environment. The live bottom area to
the west of the designated offshore site will be further protected by the additional
material placed from this project.
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4. Comparison of Alternative Plans

4.1 Design Considerations

Each alternative plan was evaluated for economic benefits, environmental concerns,
aesthetics, and satisfaction of navigational requirements. The investigated plans
combined variable channel width or realignment designs with channel deepening
designs as coordinating plans. No channel realignments were considered for
construction at a channel depth different from the selected project depth.

4.1.1 Design Vessels. The design vessels selected for this study were
determined to be the most economically representative of the projected fleet calling
on the port. Based on the commerce passing through Charleston Harbor, a
containership and a bulk carrier were selected as design vessels. Dimensions of
the selected design vessels as shown in Table 4. These design vessels are suited
for the most optimum plan for simulating meeting and passing in the harbor.

Table 4
Ship Simulation Test Design Vessels

Test Design Vessels

Ship Type LOA ft Beam ft Draft ft
Container Ship 950 130 45
Bulk Carrier 875 144 45

4.1.2 Channel Design. Increases in vessel length, beam and draft
combined with more vessel traffic creates the need for channel improvements in
Charleston Harbor. The present port facilities have experienced a substantial
increase in business in the past 15 years. The vessels calling on the harbor are
much larger than in the past; container vessels exceeding 950 feet in length and
with design drafts of 41 to 44 feet make up a significant share of Charleston’s fleet.
With the exception of the Wando Reach widener, all the alternative channel designs
listed in Sections 3.6.2 and 3.6.3 were tested in the ship simulation model at WES.
Widening the Wando Reach was not anticipated to be justified at the time of the ship
simulation phase of the study. The 200-foot channel widener was investigated in
the economic analysis for two-way traffic as dictated by comparable reaches in the
harbor.
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Channel Depth. Deep draft vessels currently calling on the port are required
-to either light load and/or utilize the tidal cycle to transit the navigation channel by
maintaining a safe underkeel clearance distance of four feet. Economic costs and
benefits were evaluated for channel depths in one-foot increments from 41 feet to
46 feet to determine the most beneficial design channel depth.

Entrance Channel. With deepening of the channel, the limits of the entrance
channel will be extended to the depth of the natural ocean contour. The depth of
the entrance channel will continue to be two feet deeper than the design channel
depth of the inner harbor channel to allow for wave action experienced in the open
waters of the ocean. During the pre-testing phase of the ship simulation study on
the entrance channel, results indicated alterate channel widths warranted testing in
the simulator. The existing 1000-foot channel width, an 800-foot channel width and
a 600-foot channel width were tested. Figure 20 iliustrates the final design for the
entrance channel resulting from consensus during the Technical Review
Conference. The entrance channel will be deepened to 47 feet with a width of 800
feet. The channel will be centered in the existing 1000-foot channel with the
remaining 200 feet to continue to be maintained at 42 feet.

Figure 20
Entrance Channel Design

Entrance Channel Cross Section

47' Channel
42’ Depth 42'
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Inner Harbor Channel Improvements. Three channel areas of the inner
harbor were considered for channel widening or realignments. The bend at the
Shutes, Folly and Horse reaches was investigated for realignment to extend the
length of channel for two-way traffic of large vessels. This reach is the last area of
the harbor in which meeting and passing of large vessels is considered. Upriver of
this area lies the Highway 17 bridges, Drum Istand Bend, and a series of short
transits that are navigational hazards which discourage two-way traffic.

Channel widening was considered in two other reaches of the inner harbor - the
Wando and Daniel Isiand Reaches. The width of the Wando (400 feet) is
insufficient for two-way traffic. Delays are experienced by vessels at the Wando
Terminal waiting for vessels to navigate the Wando channel.

The Daniel island Reach was investigated for widening primarily to facilitate the
needs of the new container terminal aiong the Cooper River on Daniel Island.
Various channel alignments were considered for optimum use of the new port facility
and navigation considerations. The SCSPA and the Corps worked together to
design the layout of the terminal in relationship with the channel and current flow
patterns. The terminal will generate a dramatic increase in vessel congestion within
the reach as a turning basin and seven-berth terminal is introduced. Two-way
channel traffic combined with docked vessels at the new Terminal and Allied Pier,
and turning vessels in the basin add to the complexity of a reach located
immediately up river of a difficult navigational bend and two protruding 700-foot long
training dikes (Figure 18, Section 3.6.2).

All navigation features of Charleston Harbor were evaluated in order to determine
the benefits derived from channel deepening. Shem Creek and the Ashley River do
not have deep-draft vesse! traffic and therefore were not considered for
improvements from this project. The vessels which use the pier at Tidewater Reach
are typically cruise ships that have drafts less than 40 feet and would therefore not
need additional channel depths and would not contribute to the economic benefits of
this project. Upper Town Creek and the portion of Lower Town Creek above
Columbus Street Terminal (including the Town Creek tuming basin) do not require
any additional channel depth since the Town Creek channels are no longer required
for passage of large vessels. These areas of the existing authorized Federal
navigation channel were not considered for deepening or channel improvements in
this study.

4.1.3 Dredging Quantities. Design altematives will extend the existing
navigation channel from 40 feet deep to 46 feet deep at one-foot increments. In
addition to deepening the existing channel alignment, the areas of channel
realignment and dredging of Daniel Island Tuming Basin will be taken to the
selected design channel depth. Quantities for each depth alternative are listed in
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of one vertical on four horizontal. Quantity amounts were derived from condition
bathymetric surveys conducted after dredging for the existing authorized project.
The quantities derived in Table 5 were calculated by deducting the existing

Table 5. Deepening will include two feet of advance maintenance and two feet of
maintenance quantity from the deepening prism.

" allowable overdepth. All channel reaches will adopt the existing channel side slope
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} 4.1.4 Increased Annual Maintenance. An increase in annual dredging
maintenance is expected due to each design alternative based on the sedimentation
study conducted by WES. The sedimentation investigation was based on historical
dredging quantities both before and after previous channel deepening projects and '
maintenance practices. The numerical model STUDH, part of the TABS-MD
package was used to predict shoaling tendencies for a channel depth of 45 feet.
The realignment at Shutes/Folly Reach and the alternate channel design plans for
the Daniel Island Reach were tested in the model to investigate impacts to shoaling
within the project. The existing project conditions were tested to determine a base
condition used for comparison of the alternate plans. The channel realignments
were then modeled at the 45-foot channel depth to determine changes resulting
from the alternate plans. An overall increase of shoaling of 60% was estimated
throughout the project limits. The most dramatic increase was experienced in the
Daniel Island Reach where nearly 740% increase was calculated. This is due to the
increase in channel area by nearly two times the existing area. This increase was
considered too excessive for maintenance purposes and an alternative was sought.
An additional alternate design plan was developed by WES to reduce the amount of
predicted shoaling in this reach by including a contraction dike along the west side
of the channel located to the north of Shipyard River and the Navy’s Degaussing
Pier. This plan reduced the estimated shoaling in this reach by nearly 200,000 cubic
yards annually. The estimated increase in shoaling quantities listed in Table 6
reflect the implementation of the new contraction dike in conjunction with the two
restored existing dikes (existing dike on Daniel Island will be removed to allow for
channel widening).

Table 6
Estimated Increased Annual
Maintenance
(Cubic Yards)

Channel 41 42 43 44 45 46
Entrance | 16,000 32,000 48,000 64,000 80,000 96,000
Harbor | 272,000 | 344,000 | 419,000 | 495,000 | 573,000 | 652,000

4.1.5 Associated Improvements. Improvements associated with the
deepening project are primarily those involving deepening of the adjacent berthing
areas consistent with the deepening alternative. Construction of the Daniel Island
Turning Basin and berthing area will be dependant upon completion of the first
phase of the new Daniel Island Terminal which is expected to occur in 2003.
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4.2 Project Costs

4.2.1 Construction Cost Estimates. The initial cost estimate was based
on quantities provided from the surveys taken of the harbor after the last deepening
of the channel to the present authorized Federal project depth of 40 feet. Extensive
geotechnical investigations of the harbor including subbottom profiling and vibracore
borings were analyzed to determine the extent and means of recommended removal
of material. The entrance channel estimates were determined assuming the use of
a hopper dredge with 4000 cubic yard scows to transport the material to the
ODMDS. In reaches of the inner harbor where material was calculated for offshore
placement, clam shell dredges were figured in the estimate with 4000 cubic yard
scows transporting the material to the ODMDS. In reaches where material was
placed in various upland disposal sites it was assumed the work would be
accomplished by an 18" hydraulic dredge. Estimates were determined for reaches
with alternate disposal sites to determine the most cost effective dredged material
disposal plan. The cost estimates reflect higher cost per total cubic yard for the
shallower channel designs. This is reflected because of more efficient dredging
practices for deeper material removal. Reaches scheduled for material to be
removed by clamshell dredging is an example of this phenomenon. Clamshell
dredged are utilized in areas in which dredged material is to be taken offshore for
disposal. Dredges of this type utilize a bucket mechanism which digs the material
from the channel in large amounts by lowering the open bucket to the bottom of the
channel. The amount of material collected is determined by the weight of the bucket
and the hardness of the material. The dredge operator attempts to get the
maximum amount of material on each deployment of the bucket for peak efficiency.
Therefore, the more efficient operating practice for the clamshell dredge is to dredge
material in deep increments rather than skimming thin layers of material from the
channel as a hopper dredge would.

4.2.2 Project Investment Costs. The total project cost includes the
construction cost, Planning Engineering and Design (PED), Real Estate, interest
During Construction, and Construction Management. The construction time varies
for each design depth. For the 41 and 42-foot project depth the estimated
construction period is three years. A four-year construction period is required for
channel depths of 43 to 45 feet and the 46-foot project requires a five-year
construction period. Construction time is determined by the abiiity to pump into
upland sites, dewater the material, raise the dikes, and repeat the process.

4.2.3 Maintenance Costs. The cost associated with additional maintenance
dredging was calculated based on projected increases in shoaling estimates for
each project design depth to an equivalent annual cost over 50 years. Maintenance
costs for the inner harbor was calculated based upon current practice of upland
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disposal for material taken from the inner harbor. Material from the entrance
channel will be taken to the ODMDS.

4.2.4 Annual Costs. The total estimated investment costs (total project cost
plus interest during construction), were amortized over a project life of 50 years at
the current Federal discount rate of 7.625% for each alternative. To this cost was
added the increased maintenance cost for total annual costs as shown in Table 5 or
expressed in 1995 price levels.

4.3 Comparative Environmental Effects

The comparative environmental effects have slight differences between the channel
deepening alternatives. The major difference between these plans is the amount of
material to be removed from the channel. Since the dredged material disposal sites
remain constant throughout the deepening plans, there is no differential
environmental impact from these plans.

The alternative channel realignment and widening plans would also have an impact
on the amount of material removed from the harbor. This material has been tested
and is being analyzed to determine suitability for offshore placement in the ODMDS
or upland dredged material disposal sites. The new work areas encountered from
the realignment and widening will temporarily impact those organisms dwelling in
the immediate area of the project. Environmental impacts associated with dredging
are discussed in the 404(b)(1) and the Environmental Assessment of this report.

4.4 Benefit Analysis

The economic feasibility of a deep draft navigation project is determined by
comparing the benefits and costs associated with the project atternatives. National
Economic Development (NED) benefits are the contribution of a project to the
national output of goods and services. Typically, these benefits are the result of
reduced transportation costs. NED costs are the economic value of the resources
consumed in the construction, operation, and maintenance of the project. Any
project alternative with positive net NED benefits is economically justified. The
optimal plan is that which maximizes net NED benefits.

The benefits of turning basins and additional two-way traffic areas were measured in
terms of reductions of delays and intra-harbor transit times associated with the
construction of these features. The dollar value of these benefits was determined
by applying estimates of vessel operating costs to time savings. Since the gangs
used to unload vessels will already be scheduled before incoming vessels know that
a channel is not available for transit, labor costs avoided were also considered in the
evaluation of benefits for two-way traffic areas (inbound traffic only).
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The benefits from deepening Charleston Harbor are measured as reductions in the
future cost of transporting bulk commodities and containerized cargo. ’
Transportation savings under with-project conditions result from the use of larger,
more efficient vessels and the more efficient use of large vessels that already call on
the harbor. These savings are measured by subtracting the cost of shipping
commodities under with-project conditions from the cost under without-project
conditions.

Per-ton transportation costs were computed for all vessel sizes, light loading
conditions, and tidal requirements. A weighted average of these costs was
computed using the projected fleet distributions.

Transportation savings per ton of cargo were computed by comparing the per-ton
weighted average transportation costs under with and without-project conditions.
These per-ton savings were applied to projected traffic levels to compute total
savings by commodity group.

The benefits accruing to each project alternative were computed in this manner for
each year from 2002 to 2052. Construction periods varied from three years for the
41 and 42-foot channels to 4 years for the 43 to 45-foot channels and 5 years for the
46-foot channel. A 50-year benefit stream was computed for each project
alternative beginning with the first year that the project is fully operational. The
present value of these streams of benefits and the equivalent average annual
benefit were computed using the current Federal discount rate of 7.625 percent and
a base year of 2002.

4.5 Benefit-to-Cost Evaluation

4.5.1 Determination of Optimal Project Depth. All channel deepening
components were considered together in the determination of optimal project depth.
However, since the Shipyard River reach is used almost exclusively by Charleston
Harbor’s only coal terminal, the optimal depth of this reach was evaluated
independently after the optimal depth of the main channel was determined. The
incremental justification of all other separable components of the channel deepening
project was also investigated. The determination of the optimal depth of the total
deepening project is described in this section; incremental analyses are described in
Section 4.5.2.

The costs and benefits associated with the complete harbor deepening project are
shown in Table 7. This includes the costs and benefits associated with deepening
the main channel and all secondary channels to the specified depths. The total
investment cost of each alternative is the sum of direct construction costs,
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Table 7

Net Benefit Evaiuation
Compiete Harbor Deepening Project
(Thousands of 199§ Dollars)
Project Drakt in Fest
g PRI IR NP 8 s
Costs
G Navigation F
Contraction Dikes 3,569 3,569 3,569 3,569 3,569 3,569
Channel Deepening 34,003 44918 51,798 59,596 85,407 73,918
Mitigation 20 20 20 20 20 20
Subtotsl 37,882 48,507 §5,387 63,185 68,996 77,505
Contingencies 5,852 7.276 8,308 9478 10,349 11,828
Construction Management 1,800 1,800 2,000 2,000 2,000 2,400
PED 2,820 2620 2,620 2,620 2,620 2,820
Monitoring ODMDS 500 500 500 500 500 500
Total 48,055 60,503 68,815 77.783 84,466 94,850
Aids to Navigation 78 78 78 78 78 78
Non-Federal Costy
Real Estate 15 15 15 15 15 15
Berthing Areas 4,290 4,505 4,679 4,698 5229 5,405
Disposal Diking 583 939 1,322 1.720 2,130 2,548
Subtotal 4888 5459 8.018 6.433 7373 7.968
Contingencies 733 a19 202 985 1,108 1,195
Total Non-Federal Costs 5,621 6,278 6,919 7,397 8479 9,164
Total First Costs 53754 66,859 75812 85,258 93,023 103,882
10C 9.644 12801 13,578 15,402 16,704 18,060
Total investment Cost 63,598 79,459 89,390 100,681 100,727 121,952
Average Annugl Costs
Interest 4,849 6.059 8,818 7.675 8,367 9,209
Amortization 126 158 177 200 218 242
Annual O &M 145 344 538 734 930 1.227
Total AAC 5121 8,557 7.531 8,609 0,516 10,768
Average Anoual Senefits
Total AAB 8,183 10,840 13,901 16,404 17.85¢ 18,757
B/C Ratio 160 1.65 1.85 191 1.88 1.74
it oonetty 05 125 R LIz 22 Lseo)
Source: C I by the C District; reflects 1995 dollars and the current federal discount rate of 7.625 percent.
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administrative and design costs, real estate costs and interest that accrues from

- expenditures made prior to the base year. Direct construction costs include the cost
of dredging and disposal of dredged material (shown together in Table 7), the cost
of constructing and improving dikes at disposal sites, and the cost of mobilizing and
demobilizing construction operations. Real estate, PED, aind construction
management costs are added to construction costs to determine total first costs.
Computations of interest during construction refiect the varying construction
schedules; interest during construction is added to first costs to determine total
investment costs.

The present value of total investment costs is converted to an equivalent average
annual cost for comparison with average annual benefits. First, total investment
costs are adjusted to reflect the discounting of construction costs incurred after the
base year. This yields the present value of the total investment. Average annual
costs are determined by adding annual O&M charges to the interest and
amortization of the present value of the total investment.

The present value of benefits includes both the discounted value of the 50-year
stream of benefits and the present value of benefits that accrue during the.
construction of the project. All costs and benefits are expressed in 1995 dollars and
all interest and discounting computations reflect the current federal discount rate of
7.625 percent and a base year of 2002.

Net NED benefits are maximized by deepening the harbor to 45 feet. The optimal
project depth was determined by comparing total project costs and benefits as
shown in Table 7. All benefits and costs for all components involving channel
deepening were included in the determination of optimal project depth.

4.5.2 Incremental Analysis. Separate evaluations of benefits and costs
were conducted for the main channel on the Cooper River and for each separable
increment of construction, including deepening the Custom House reach to the
Columbus Street Terminal; deepening the existing Wando River channel to the
Wando Terminal; and deepening the Shipyard River channel. The optimal channel
depth of 45 feet is economically justified for the main channel and for each
separable increment of the total deepening project.

All of Charleston’s coal traffic originates from the Shipyard River. Coal benefits
account for the vast majority of benefits attributable to deepening Shipyard River.
For this reason, the deepening of Shipyard River was evaluated at one-foot
increments from 41 to 45 feet. A 46-foot channel was not evaluated since the
optimal depth of the main channel was determined to be 45 feet.
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Once the optimal project depth was determined, incremental evaluations were
conducted for pians to realign the channel in the Shutes/Folly reaches to allow two-
way traffic; plans to widen the Wando River channel to allow two-way traffic; and
plans to construct a turning basin for vessels that will use the new Daniel Island
Terminal. Table 8 lists the net benefits evaluation for the Daniel island Turning
Basin and the realignment for Shutes/Folly Reaches.

Providing two-way traffic on the Wando River was found to be infeasible by a wide
margin. The delays associated with one-way traffic on the Wando are minor and
infrequent. Benefits and costs for this project component are not shown.

With the construction of a 45-foot channel, the optimal depth of the new Daniel
Island turning basin is also 45 feet. Without this turning basin, all ships using the
Daniel island Terminal must continue 6.0 miles past the terminal to the Ordinance
Reach turning basin in order to turn and then travel 6.0 miles back to the Daniei
Island Terminal.

The channel realignment in the Shutes/Folly reaches was found to be economically
justified. When large ships transit the Shutes/Folly reaches of the Harbor, no other
ships can safely pass that vessel. Outbound vessels must delay their departure from
the terminal for an inbound vessel to clear the Shutes/Folly Reaches. Associated
vessel delays can be as long as 2 hours and average delays are approximately 1
hour. Benefits associated with the Shutes/Folly realignment are derived from the
elimination of these delays; delays associated with one-way traffic in other reaches
of the harbor are not affected. Average delays are reduced by about 15 minutes
with the realigned channel. The realigned channel is about 0.4 miles shorter than
the original alignment. The reduced intra-harbor transit time associated with the
realigned channel are another source of benefits.
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Table 8
Charleston Harbor Study
Net Benefits Evaluation
Total Harbor Project

(Thousands of 1995 Dollars)

Item Channel Daniel island Shutes/Folly Total
Deepening Turning Basin Realignment Project
Summary of First Costs
General Navigation Features 84,466 8,604 4,702 97,772
Other Federal Costs 78 78
Non-Federal Costs 8,479 8,479
Total First Costs 93,023 8,604 4,702 106,330
IDC 16,704 (423) 1,263 17,544
Total investment Cost 109,727 8,181 5,965 123,873
Average Annual Costs
Interest 8,367 624 455 9,445
Amortization 218 16 12 246
Annual O&M 930 70 10 1,010
Total Average Annual Costs 9,515 710 477 10,701
Average Annual Beoefits
Total AAB 17,856 832 823 18,511
BIC Ratio 1.88 117 1.73 1.82
Net Benefits 8,342 122 346 8,810

4.5.3 NED Plan. Each channel depth plan yielded positive benefit/cost
ratios. The plan which yielded the greatest net benefits was the 45-foot channel
design. The NED plan is normally the preferred alternative selected for Federal
implementation as it maximizes the benefits to the nation and the return on the

investment.

The NED plan anaiysis was computed using 1995 price levels and the current
Federal discount rate of 7.625 percent.
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5. Selected Plan

5.1 Plan Components

5.1.1 Description and Justification. The selected plan, as well as the NED
plan, was determined to be a 5-foot channel deepening to 45 feet below MLLW.
The entrance channel will be at a depth of 47 feet below MLLW and extend
oceanward to the 47-foot contour. Approximately 33,326,000 cubic yards of
material will be excavated.

Entrance Channel. The depth of the entrance channel is required to be an
additional 2-feet deeper than the project depth to account for pitch, roll and heave
effects due to wave conditions experiericed in open waters. The entrance channel
will be deepened to 47 feet below MLLW by 800 feet wide. The entrance channel
will extend from the 47-foot ocean contour to approximately station 0+00 between
the Ft. Sumter and Mt. Pleasant Ranges where the channel has natural depths
exceeding 60 feet. At this point the channel depth will transition to the 45-foot
project depth. (See Figures 21 and 22) ’

Figure 21
Recommended Entrance Channel

Entrance Channel Cross Section

47' Channel !
Depth
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Inner Harbor, The inner harbor will be deepened to 45 feet below MLLW from
station 0+00 to the North Charleston Terminal and tuming basin. The Wando
Reach and tuming basin, Lower Town Creek, Custom House Reach, the turning
basin at Columbus Street Terminal (Custom House Reach) and Union Pier, and
Shipyard River Entrance Channel including Basin A are to be deepened to 45 feet.

ing. The Shutes and Folly Reaches located in the
lower harbor, will be realigned to allow for extended reaches suitable for meeting
and passing large vessels. The realignment will begin at Station 177+62 and end
at Station 264+12 in Horse Reach. The channel width will remain at 600 feet. (See
Figure 23)

Figure 23
Channel Realignment
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The Daniel isiland Reach will be widened along the east side of the channel to
provide safe navigation for the increase in large commercial vessel traffic and size.
The widening will begin at Myers Bend where the width of the channel will be
increased from 600 feet to 875 feet. This width will taper back to 600 feet at Daniel
island Bend approximately 7500 feet up river of Myers Bend. The berthing area,
channe! widening and tuming basin will be conducted in coordination with the future
Daniel island Terminal. (See Figure 24)
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Figure 24
Recommended Channel Design

for Daniel Island Reach
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Turning Basins. A new turning basin will be constructed opposite the future Daniel
Island Terminal along the west side of the channel in Daniel Island reach. This
turning basin will be approximately 1400 feet X 1400 feet at the proposed project
depth. The existing tuming basins at the Wando Terminal, North Charleston
Terminal, Columbus Street Terminal, and Basin A in Shipyard River will be
deepened to 45 feet at their existing dimensions. (See Figure 22)

Contraction Dikes. The two existing contraction dikes located along the west side of
Daniel Island reach will be restored to their original condition to assist in reducing
the predicted shoaling of Daniel Island reach. Figure 25 depicts the existing
contraction dike located at the Navy Shipyard. An additional contraction dike,
approximately 700 feet long will be constructed within the 300 feet north of the
Navy's Degaussing Pier on the same side of the channel as the Navy Shipyard.

The restoration of the existing dikes along with the construction of the new dike is
expected to reduce the shoaling in Daniel Island reach by fifty percent. Figure 26
illustrates a typical cross section view.
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Figure 25
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Channel Modifications. The Upper Town Creek channel, from the Cooper River
Bridges to Myers Bend, will be reduced to 250 feet wide by 16 feet deep. This
channel was part of the main Federal channel prior to the existing Cooper River

Channel. The need for the 500-foot wide channel at the project depth is no longer
needed for the larger vessels. The channel continues to be used by tug operators

and barges.
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Continued Maintenance, No deepening or channel improvements sre
recommended for the Anchorage Basin, Shipyard River Connector Channel and
Basin B, the Lower Town Creek turning basin, and lower Tidewater Reach. These
reaches will continue to be maintained at their existing authorized depths.

Advance Maintenance, The currently authorized advance maintenance program will
be continued as the method of practice for the recommended project. This program
allows for advance maintenance of 2 feet in addition to 2 feet allowable overdepth.
Similar shoaling patterns are expected to continue, therefore, necessitating the
advance maintenance program.

The berthing areas at the Wando, North Charleston, Coiumbus
Street, Union Pier, Allied Pier, Hess Pier, Shipyard Coal, Grain, and the future
Daniel isiand Terminal wili be deepened to 45 feet below MLLW by the users. The
berthing area associated with the new terminal will be 125 feet wide by 7000 feet
long at the project depth. Berthing area widths wiil continue to be 125 feet from the
edge of the Federal navigation channel to the wharf as shown in Figures 8 and 9.
All structures will be distanced at least 125 feet from the edge of the Federai
navigation channel. ’

5.1.2 Costs. The total project investment cost estimate of $123,873,000 for
the selected plan is listed in Table 8. In accordance with EC 1110-2-538, a
baseline cost estimate to implement the project, if authorized for construction, has
been developed to the mid-point of construction. Fully-funded costs and
Federal/non-Federal cost sharing are discussed in Section 6, Plan Implementation.

Associated non-Federal costs consists of dredging and maintaining berthing areas
(existing and proposed) adjacent to the channel and cost associated with dredged
material disposal site preparation. No other work is anticipated at this time.

§.1.3 Construction Methods. The method of material removal most likely to
be used in the entrance channel will be a combination of 30-inch hydraulic dredge
and hopper dredge. The hydraulic dredge will remove the material from the channel
then place it in 4000 cubic yard scows to transport the material to the ODMDS. The
hopper dredge places the material in the hopper then transport the material to the
ODMDS. A clamshell and scow operation will be used for the inner harbor reaches
with material designated for placement in the ODMDS. The remaining portion of the
harbor will be dredged with hydraulic dredges with material transported to upland
disposal sites by pipelines.

The Coast Guard and National Oceanic and Atmospheric Administration (NOAA) will

be notified of the channel dimension changes at the Upper Town Creek Reach for
appropriate navigation chart changes. The reach is naturally deep and no
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maintenance is anticipated for the recommended channel dimensions of 16 feet
MLLW by 250 feet wide. Any adjustments to channel markers will be addressed at
such time as the South Carolina State Highway Department begins construction of
the new Highway 17 bridges.

5.1.4 Operation and Maintenance. ER 1165-2-131, Local Cooperation
Agreements for New Start Projects, requires that where advance maintenance is
practiced, the advanced maintenance quantities become part of the without-project
condition. Removali of the material within the dimensions of the existing project
should be treated as part of operations and maintenance. However, this principle
applies only to that portion of the channel where advance maintenance dredging
has been historically required for economic maintenance of the existing project.

Allocation of costs to the deepening project would include the dredging quantities to
the new channel depths, less the quantities of sediment in the channel which would
be dredged for normal maintenance of the existing project. A calculation of
maintenance quantities and costs would be performed before the dredging. The
calculation would be based on current predredging survey practices to identify
maintenance quantities based on the shoaling condition at the time of the survey.

5.1.5 Annual Maintenance. The project area will undergo adjustment after
construction. Once equilibrium is reached the areas of the channel with historical
shoaling will confinue the shoaling pattem. A dramatic increase of shoaling will bs
experienced in the Daniel Island Reach where the channel area essentially doubled.
The estimated amount of annual maintenance required in the Daniel Island Reach is
expected to be nearly 221,000 cubic yards with the restoration of the two existing
contraction dikes and addition of the third. Without the contraction dikes, the
maintenance quantity for the Daniel Island Reach would be in excess of 377,000
cubic yards annually. Increased shoaling quantities predicted on an annual basis
are estimated to be 652,700 cubic yards with an increased maintenance cost for
dredging and diking of $830,000. The present practice of advance maintenance
would be applied to the maintenance of the new channel depth.

5.2 Disposal Plan

The least cost environmentally responsible disposal plan was developed.
Considerations taken into account to reach this plan included the capacity of each
disposal site, easement limits, and environmental concemns. The material removed
from the widening of Daniel island Reach and berthing area at Daniel Isiand
Terminal will be taken to the ODMDS.

The ODMDS will be used for the reaches from the entrance channel to Drum Island
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Reach including Wando, Custom House, Tidewater, and Lower Town Creek
Reaches, and the turing basin at the Wando Terminal. This site can only be used
for material which is determined to be suitable for offshore disposal by the '
Environmental Protection Agency.

Material from all remaining reaches will be taken to the Clouter Creek Disposal Site.

The Morris Island Disposal Site, the disposal site at the Naval Weapons Station, and
Yellowhouse Creek Disposal Site were not found to be more economical than the
others for initial project construction. The Drum Island disposal site has a limited
capacity and was not projected to have sufficient capacity at the time of project
construction to be considered for use by this project. The selected plan allows for
conservation of valuable upland dredged material disposal sites while providing the
least-cost construction plan for the project.

5.3 Environmental impacts

5.3.1 Environmental Effects. This project is not expected to resutt in
unacceptable environmental impacts. Temporary effects will be experienced during
the construction period such as increased turbidity in the water from the dredges
and offshore from material settiing to the bottom in the ODMDS. Similarty,
organisms will be displaced during construction but re-establishment will occur
following dredging activity. The environmental assessment located in this report
prior to the Exhibits, provides a more detailed explanation of the effects on the
environment from this project.

5.3.2 Cultural Resources. Following coordination with the State Historic
Preservation Office (SHPO), a magnetic and acoustic survey of the navigation
channel and new work areas was conducted in the summer of 1994. SHPQ
requested that all new areas of the proposed channel be thoroughly surveyed as
well as identifying the exact location of the USS Patapsco. The Patapsco was an
iron clad vessel sunk in Charleston Harbor near Fort Sumter. The wreck had never
been definitively located but thought to be near the Federal channel. Since the
vessel went down with her crew, the SHPO was anxious to preserve the site. The
survey resulted in the identification of 32 magnetic and/or acoustic anomalies. Of
the 32 targets located by remote sensing, 26 could be identified as modern debris
on the basis of data generated during the magnetic and acoustic survey. Of the
remaining six targets; only two were located near the navigation channel where they
might be subject to impacts from this project. A diving reconnaissance was
conducted on these two sites in April 1995. Both targets were identified as modemn
debris. In addition to the insignificant targets, the Patapsco was located and
determined to be outside the boundary of impact from the proposed project.
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5.3.3 Mitigation. Two primary habitat types will be impacted by construction
-of the contraction dike along the Cooper River. The new 700-foot long dike will
displace subtidal estuarine bottom with rip rap - mari type material. Subtidal bottom
provides habitat for a variety of benthic and bottom dwelling organisms. These
organisms will be displaced in favor of hard surface, reef type habitat and
associated organisms. The existing contraction dikes attract a multitude of sport
fishes and are favorite fishing sites for local sports fishermen.

A second type of habitat affected by the contraction dike will be wetlands. Less than
one acre of wetlands will be displaced at the junction of the dike with the uplands.
The value of tidal wetlands to the environment is well documented in the literature.
Therefore, in-kind mitigation of the wetlands impacts will be addressed following a
determination of the exact location and preliminary design of the contraction dike.

5.4 Plan Benefits

A summary of project costs and benefits is shown in Table 8. The total investment
cost is $123 million, yielding a benefit/cost ratio of 1.82. The net average annual
benefits for the selected plan are $8,810,000.
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6. Plan implementation

6.1 Design and Construction

PED is scheduled to begin in April 1996 and construction in 1998. During the PED
phase, primary activities will involve geological investigations to determine the
characteristics of material in the entrance channel extension for construction and
preparation of plans and specifications.

6.1.1 Construction Period. The construction period is estimated to require
four years to complete the project. Dredging in the entrance channel will be limited
to the allowed period during the dredging window of 1 December thru 31 March.
This window can be extended to 1 November thru 31 May if an observer is aboard
the dredge during operation. Construction will begin with the entrance channel and
continue up the Cooper River to the North Charleston Terminal with Lower Town
Creek, Wando Reach and Shipyard River included.

6.1.2 Project Monitoring Plan. The project area will be monitored for
changes in shoaling patterns by continued analysis of condition and pre- and post-
dredging hydrographic surveys. The ODMDS will be monitored during the
construction phase of the project based on the Monitoring and Management Plan
and in coordination with resource agencies.

6.2 Cost Apportionment

The total FY 1995 project first cost for the selected plan is estimated to be
$116,639,000 as shown in Table 9.

6.2.1 Fully-Funded Cost. The current fully-funded cost estimate for the
selected plan, based on 1995 dollars, includes an estimate of interest during
construction based on the tentative construction period of four years. The Federal
and non-Federal shares in the cost of the project are based on the fully-funded cost
estimate carried to the mid-point of construction.

6.2.2 Non-Federal Cost Sharing. For Federal deep-draft navigation
projects between 20 feet and 45 feet deep the non-Federal cost share is 25 percent
of the construction cost of the general navigation features. The non-Federal
sponsor must also pay an additional 10 percent cash with credit for any lands,
easements, rights-of-way, relocations, and disposal sites including diking costs
(LERRD) applied against the additional 10 percent cash. . Based on the guidance
provided in EC 1165-2-141, March 15, 1988, this cost share formula also applies to
the entrance channel which is dredged to depths below 45 feet (to 47 feet, exclusive
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Table 9
Charleston Harbor Study
Allocation of Costs for
Recommended Plan
and Without-Project Modifications
(Thousands of 1995 Dollars)

Apportionment of Costs

item Total Federal Non-Federal
Summary of First Costs
GNF 97,773 73,330 24 443
Without Project Safety Mod. 10,309 7,732 2,577
GNF Total 108,082 81,062 27,020
Other Federal Costs
Aids to Navigation 78 78
Non-Federal Costs
LLERRD Costs

Disposal Diking 2,449 2,449

Real Estate 17 17
Total LERRD 2,466 2,466
Berthing Areas 6,012 6,012
Total Non-Federal Costs 8,479 8,479
Total First Costs 116,639 81,140 35,499
10% Shared Costs less LERRD (8,342) 8,342
Total | 72,798 | 43,841
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of overdepth). The increased depth in the entrance channel is necessary for safe
navigation to provide adequate underkeel clearance to vessels experiencing
magnified effects from ocean waves. In addition, all costs associated with
deepening berthing areas to meet the channe! depth of the NED plan will be paid by
the users.

As provided in Section 101 of the Water Resource Development Act of 1986, the
non-Federal share consists of 25 percent of the general navigation features to be
paid during the construction and an additional 10 percent, less LERRD, to be paid
over a period of not to exceed 30 years at an interest rate pursuant to Section 106
of the Act of 1986.

6.3 Division of Responsibilities

In addition to the cost sharing responsibilities discussed in the previous paragraph,
the following paragraphs outline additional Federal and non-Federal responsibilities
in connection with development of general navigation projects, as mandated by
WRDA 1986, Public Law 99-662, and other pertinent laws and policy guidance.

6.3.1 Federal Responsibility. The Corps of Engineers will prepare and
provide detailed plans and specifications necessary to award a contract. The Corps
of Engineers will continue maintenance of the existing authorized Federal navigation
channel and Federal navigation channels resulting from this project. The Corps of
Engineers will provide necessary permits for construction of this project and assist in
permitting needs associated with the new Daniel Island Terminal. Congress will
authorize the project and appropriate Federal funds for its construction.

6.3.2 Non-Federal Responsibility. In addition to contributing the non-
Federal share of the construction funds as described in paragraph 6.2.2 and that
based on the guidance provided in ER 1165-2-131, Local Cooperation Agreement
for New Start Construction Projects, the non-Federal partner will:

a) Provide and maintain, at its own expense, the local service facilities. All
berthing areas will be maintained at the project depth of 45 feet at all commercial
terminals, piers, and docks.

b) Provide all lands, easements, rights-of-way, and suitable borrow and
dredged or excavated material disposatareas, and perform or ensure the
performance of all relocations determined by the Federal Government to be
necessary for the construction, operation, and maintenance of the general
navigation features and the local service facilities.

¢) Provide all improvements required on lands, easements, and rights-of-way
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to enable the proper disposal of dredged or excavated material associated with the
construction, operation, and maintenance of the general navigation features and the
local service facilities. . :

d) Provide, during the period of construction, a cash contribution equal to the
following percentages of the total cost of construction of the general navigation
features:

“25 percent of the costs attributable to dredging to a depth in excess of
20 feet but not in excess of 45 feet;

e) Repay with interest, over a period of not to exceed 30 years following
completion of the period of construction of the Project, an additional 0 to 10 percent
of the total navigation features depending upon the credit given for the value of
lands, easements, rights-of-way, reiocations, and borrow and dredged or excavated
material disposal areas provided by the Non-Federal Partner for the general
navigation features. If the amount of credit exceeds 10% of the total cost of
construction of the general navigation features, the Non-Federal Partner shall not be
required to make any contribution under this paragraph, nor shall it be entitied to
any refund for the value of lands, easements, rights-of-way, relocations, and
dredged or excavated material disposal areas, in excess of 10% of the total cost of
construction of the general navigation features.

f) For so long as the Project remains authorized, operate and maintain the
local service facilities and any dredged or excavated material disposal areas, in a
manner compatible with the Project's authorized purposes and in accordance with
applicable Federal and State laws and regulations and any specific directions
prescribed by the Federal Government.

g) Give the Federal Government a right to enter, at reasonable times and in
a reasonable manner, upon property that the Non-Federal Partner owns or controls
for access to the general navigation features for the purpose of inspection, and if
necessary, for the purpose of operating and maintaining the general navigation
features.

h) Hold and save the United States free from all damages arising from the
construction, operation, and maintenance of the Project, any betterments, and the
local service facilities, exceptfor damages due to the fault of negligence of the
United States or its contractors.

I} Keep, and maintain books, records, documents, and other evidence

pertaining to costs and expenses incurred pursuant to the Project, for a minimum of
three years after completion of the accounting for which such books, records,
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documents, and other evidence is required, to the extent and in such detail as will
-properly reflect total cost of construction of the general navigation features, and in
accordance with the standards for financial management systems set forth in the
Uniform Administrative Requirements for Grants and Cooperative Agreements to
State and Local Governments at 32 C.F.R. Section 33.20.

j) Perform, or cause to be performed, any investigations for hazardous
substances as are determined necessary to identify the existence and extent of any
hazardous substances regulated under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), 42 USC 9601-9675, that
may exist in, on, or under lands, easements, or rights-of-way that the Federal
Government determines to be necessary for the construction, operation, and
maintenance of the general navigation features. However, for lands that the
Government determines to be subject to the navigation servitude, only the
Government shall perform such investigation unless the Federal Government
provides the Non-Federal Partner with prior specific written direction, in which case
the Non-Federal Partner shall perform such investigations in accordance with such
written direction.

k) Assume complete financial responsibility, as between the Federal
Government and the Non-Federal Partner, for all necessary cleanup and response
cost of any CERCLA regulated materials located in, on, or under lands, easements,
or rights-of-way that the Federal Govemment determines to be necessary for the
construction, operation, or maintenance of the general navigation features.

I) To the maximum extent practicabie, perform its obligations in a manner
that will not cause liability to arise under CERCLA.

m) Comply with the applicable provisions of the Uniform Relocation
Assistance and Real Property Acquisition Pulicies Act of 1970, Public Law 91-646,
as amended by Title IV of the Surface Transportation and Uniform Relocation
Assistance Act of 1987 (Public Law 100-17), and the Uniform Regulations contained
in 49 CFR Part 24, in acquiring lands, easements, and rights-of-way, required for
construction, operation, and maintenance, of the general navigation features, and
inform all affected persons of applicable benefits, policies, and procedures in
connection with said Act.

n) Comply with all-applicable Federal and State laws and regulations,
including, but not limited to, Section 601 of the Civil Rights Act of 1964, Public Law
88-352 (42 U.S.C. 2000d), and Department of Defense Directive 5500.11 issued
pursuant thereto, as well as Army Regulation 600-7, entitied “Nondiscrimination on
the Basis of Handicap in Programs and Activities Assisted or Conducted by the
Department of the Army.”
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o) Provide a cash contribution equal to the following percentages of total
historic preservation mitigation and data recovery costs attributable to corhmercial
navigation that are in excess of one percent of the total amount authorized to be
-appropriated for commercial navigation::

*25 percent of the costs attributable to dredging to a depth in excess of
20 feet but not in excess of 45 feet,

6.4 Non-Federal Partner's Support

6.4.1 Non-Federal Partner’'s Views. The South Carolina State Ports
Authority enthusiastically supports the proposed project to deepen the federal
navigation channel to a depth of 45 feet with channel improvements in the
Shutes/Folly Reach and Daniel Island Reach. In addition, during the early stages of
this phase of the study the SCSPA requested an accelerated study schedule in
order to meet the deadline for submission to the Water Resource Development Act
of 1996. The sponsor has provided full cooperation to meet this goal and is
prepared to meet necessary financial obligations associated with this project.

6.4.2 Non-Federal Partner's Financial Plan. The non-Federal partner has
provided a tentative financial plan. The plan has been reviewed and found to be in
compliance with requirements for ensuring that the non-Federal partner has a
reasonable plan for meeting its financial commitment. The non-Federal partner's
plan is to fund their share of project costs from the South Carnlina Legislature. In
the event such funding is not available from the South Carolina Legislature, the
South Carolina State Ports Authority is prepared to fund their portion of the project
construction cost by an accumulation of cash before and during construction plus
the sale, if required, of Revenue Bonds. The South Carolina States Ports Authority
(SCSPA) is a state agency which generates revenues through assessment of port
fees to shipping firms that use their facilities. The SCSPA has a positive cash flow
and exercises sound management practices. SCSPA issued bonds in 1994 to
finance the expansion of Wando Terminal. Bonds were also issued in 1988 to
finance the 40-foot project. SCSPA has provided their share of feasibility study
costs amounting to $1,360,000 from their funds without the aid of financing.
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7. Coordination and Public involvement

Throughout the study close coordination was maintained to ensure a thorough
investigation was conducted on all issues. In addition, participation of harbor pilots,
WES engineers, other Federal and state agency representatives, and SCSPA was
on a regular basis. The SCSPA was given formal updates on study progress as
requested as well as providing technical review to South Atlantic Division (SAD) and
Headquarters at the Technical and Feasibility Review Conferences.

Close coordination with SCSPA engineers and planners was invaluable in the
channel design for the Daniel Isiand Reach modeled in the ship simulation study at
WES. By having both agencies interacting during the infancy of the modeling
process, both sides were abie to provide valuable insight on navigation and port
terminal operation as well as retain critical needs for the respective goals. The
Corps of Engineers was able to influence the location of the new terminal to ensure
a safe navigation channel was provided while the SCSPA was able to make the best
possible use of their land for container terminal operation.

The U.S. Fish and Wildlife Agency was involved throughout the study as required by
the Fish and Wildlife Coordination Act of 1958, as amended. Their final report is
included in this document.

Meetings were heid with various environmental agencies to evaluate beneficial use
of dredged material. Interest was expressed by the agencies, however, they are
concerned about the suitability of the material for bird nesting habitat. Coordination
with the resource agencies will continue through PED.

WES model studies inciuded coordination with the harbor pilots, docking pilots,
district personnel, SCSPA personnel, Coast Guard, and Navy personnel. The
modeling process required historical data which was provided by all listed parties.

Aside from the agencies mentioned above, public involvement was included in this
study by means of a published joint public notice dated 9 December 1994.

The Draft Feasibility Report was mailed to a comprehensive list of agencies and

individuals to give them an opportunity to review and comment on the
recommendations.
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8. Conclusions and Recommendations

1 have given full consideration to all significant aspects of this study in the overall
public interest, including engineering and economic feasibility, as well as social and
environmental effects. The selected plan for improvement described in this report
provides the optimum solution for navigation improvements at Charleston Harbor,
South Carolina.

| have also assessed the South Carolina State Ports Authority’s financial capability
and ascertain that it is reasonable to expect that ample funds will be available to
satisfy the non-Federal partner’s financial obligation for the project. The Authority’s
letter of intent to sponsor the project is included as an exhibit to this report.

| recommend that the existing Federal navigation project at Charleston Harbor,
authorized by the River and Harbor Act of 1983, have the following improvements
made;

1) The width of the Daniel Isiand Reach will increase from a continuous 600-
foot wide channel to 875 feet wide at Myers Bend tapering back to 600 feet at
Daniel Island Bend. A new turning basin and berthing area will be included in this
reach to accommodate the vessels calling on the new Daniel Island Container
Terminal.

2) The entrance channel be modified to 800-foot wide at a depth of 47 feet
below MLLW from the 47-foot ocean contour transitioning to a depth of 45 feet
below MLLW near station 0+00. This channel will extend 16.3 miles oceanward
from station 0+00 which is located within the Charleston Harbor jetties.

3) The channel wilt continue from approximately station 0+00 at a depth of
45 feet below MLLW to the North Charleston Terminal including the Wando River,
Shipyard River entrance channel and Tuming Basin A, and Custom House Reach to
station 73+33 of Lower Town Creek Reach. The widened Daniel Island Reach
channel as described above will also be deepened to 45 feet below MLLW. The
turning basins at the North Charleston, Wando, and Columbus Street Terminals will
be included.

4) The existing channel alignment in the Shutes, Folly and Horse Reaches
will be realigned.

5) Construction of a new contraction dike located approximately 200 feet to

the north of the Navy’s degaussing pier along the west side of Daniel Island Reach.
in addition, restoration of the two existing contraction dikes located along the west
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side of the Daniel Island Reach and the removal of the existing contraction dike on
Daniel Island. .

. 6) The Upper Town Creek Reach will have a channel width of 250 feet from
the Cooper River bridges to Myers Bend with a channel depth of 16 feet below
MLLW.

All structures will be distanced at least 125 feet from the edge of the Federal
navigation channel. In addition, no dredging will be performed outside the Federal
navigation channel by the United States at Federal expense. The non-Federal
Sponsor shall comply with all requirements outlined in Section 6.3.2.

Further modifications may be made at the discretion of the Chief of Engineers when
advisable. The total initial construction cost is estimated to be $116,639,000.
Increased annual Federal maintenance costs associated with this project are
estimated to be $1,010,000. The estimated annual total project cost, including
maintenance costs, is $10,701,000. With estimated average annual benefits of
$19,511,000 in delay savings and commaodity costs, the proposed project is
economically feasible with a B/C ratio of 1.82 and annual net benefits of $8,810,000,
thereby warranting Federal participation. Accordingly, the non-Federal cost share is
estimated to be $27,020,000 for 25 percent of the general navigation features. The
partner shall pay an additional 10 percent of the cost of the general navigation
features of the project in the amount of $10,808,000 plus interest, in cash payable
over a period not to exceed 30 years. The value of lands, easements, rights-of-way,
relocations, and dredging material disposal areas shall be credited towards the
additional 10 percent.

The recommendations contained herein reflect the information available at this time
and current Department pclicies governing formulation of individual projects. They
do not reflect program and budgeting priorities inherent in the formulation of national
Civil Works Construction program nor the perspective of higher review levels within
the Executive Branch. Consequently, the recommendations may be modified before
they are transmitted to the Congress as proposals for authorization and/or
implementation of funding.

/5/
Date: THOMAS F. JULICH

Lieutenant Colonel, EN
Commanding
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ENVIRONMENTAL ASSESSMENT '

CHARLESTON HARBOR DEEPENING/WIDENING
CHARLESTON HARBOR, SOUTH CAROLINA

INTRODUCTION

A.  Project Authority and Purpose

Resolutions adopted by the Senate on March 27, 1990 and by the House of
Representatives on August 1, 1990 authorized the U.S. Army Corps of Engineers to
study Charleston Harbor and determine if any modifications shouid be made to the
existing Charleston Harbor Project, with particular emphasis on deepening and/or
widening the federal navigation channel.

B.  Project Location and Description

The Charleston Harbor federal navigation channe! is located in Charleston
Harbor, South Carolina which lies approximately midway along the South Carolina
coastline. It is approximately 140 statute miles southwest of the entrance to Cape Fear
River, North Carolina and 75 statute miles northeast of the Savannah River, (see Figure
1).

The proposed project consists of deepening Charleston Harbor from a depth of
40 feet to 45 feet below mean low water (MLW) with two (2) feet of advance
maintenance and two (2) feet of allowable overdepth. Furthermore, the project will also
include realignment of the channel at Horse Reach and Shutes/Folly Reach to improve
navigation by straightening the channel. The entrance channel will be 47 feet deep and
800 feet in width from the 47-foot ocean contour to station 0+00 inside the jetties. The
channel will slope upward to 45 feet and remain at 800 feet wide to a point adjacent to
Sullivans's Island where it will narrow to 600 feet wide. The remainder of the navigation
channel will remain at the present 500 to 800 feet wide with the following exceptions.
The Daniel island Reach will vary from approximately 600 feet to 875 feet in width for
the proposed terminal access and include a turning basin approximately 1200 feet in
length. Upper Town Creek will be reduced to 16 feet deep and 250 feet wide. The
entrance channel will not be deepened in any area where the present depth is already
at 47 feet. In addition, two existing contraction dikes located on the west side of the
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Figure 1. Location and vicinity map



Cooper River, across from the proposed new Daniel Island Terminal will be refurbished.
The existing contraction dike located at Danie! Island will be removed and a'new 700
foot fong contraction dike located approximately 150 feet upstream of the degaussing
pier on the west side of the Cooper River will be constructed, (See Figure 2).

ENVIRONMENTAL SETTING

A.  General Description of the Area

The harbor covers an area of approximately 14 square miles and is formed by
the confiuence of the Ashley, Cooper, and Wando Rivers. The City of Charleston is
located to the west of the harbor, James Island and Morris Island to the south, Mt.
Pleasant and Sullivan's Island to the north and the Atlantic Ocean to the east. The
maijority of upland areas around Charleston Harbor are composed primarily of
residential, commercial, and industrial development. Docking and maintenance
facilities of the harbor are concentrated along the west shore of the Cooper River
extending from Battery Point of the peninsular city to the mouth of Goose Creek.

The Cooper River has its origin at the confiuence of its East and West Branches
(locally termed "The Tee") from which it flows 32 miles southward to its outlet in
Charleston Harbor. The East and West Branches of the Cooper River extend some 20
miles inland in a northward direction to their origins as small ill-defined channels in a
low-lying area of Berkeley County known as Ferguson Swamp.

The Ashley River originates in the coastal plain and flows into the western part of
Charleston Harbor. Areas of the river are bordered by historic plantations, a farge
portion of the Ashiley River Basin is now occupied by residential or commercial
development.

The Wando River originates in the coastal plain and flows into the eastem part of
Charleston Harbor. Portions of the lower Wando River are bordered by marsh which
changes to woodland in the upper reaches of the river. Development along the Wando
River has been encouraged with recent completion of an interstate highway system. At
present, residences and subdivisions are present along stretches of the river as are a
shipyard and the State Port Authority's Wando River Terminal.

B.  Water Quality
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Water quality in Charleston Harbor is classified as SB by the South Carolina
Depariment of Health and Environmental Control, (SCDHEC). The SB rating applies to
tidal salt water suitable for primary and secondary contact recreation, crabbing, and
fishing, except for the harvesting of clams, mussels, or oysters for market purposes or
consumption. These waters are also suitable for the survival and propagation of a
balanced indigenous aquatic community of marine fauna and flora. Waters rated as
SB should not have dissolved oxygen concentrations less than 4 mg/l and fecal coliform
concentrations should not exceed a geometric mean of 200 colonies/100 mi based on
five consecutive samples taken within a 30 day period.

Although these concentrations have been exceeded occasionally, recent review of
data collected by SCDHEC indicate that water quality within the harbor basin often
meets SB standards for dissolved oxygen and fecal coliform levels.

Water quality in the Wando River is classified SFH (Shellfish Harvesting Waters)
for the portion of the river from its headwaters to a point 2.5 miles upstream of its
confluence with the Cooper River. This classification applies fo tidal saltwaters
protected for shellfish harvesting. SFH water must maintain a daily average dissoived
oxygen concentration of 5 mg/l or higher with a low of 4 mg/t and have median coliform
concentrations of 14 colonies/100 mi with no more than 10% of the samples exceeding
43 colonies/100 ml. For the portion of the Wando River from its confiuence with the
Cooper River to a point 2.5 miles upstream, the river is classified as SA waters. SA
waters have the same designated uses as SB waters, although the water quality
standards are stricter for dissolved oxygen. SA waters require a daily average of
dissolved oxygen of not less than 5 mg/l with a fow of 4 mg/.

C. Hazardous and Toxic Waste.

The proposed project is primarily located in the existing navigation channei
where dredging occurs on a twelve to eighteen month rotation. Because of the frequent
dredging activity, it was not expected that any hazardous or toxic waste would be
encountered. However, bulk sediment chemistry was conducted on the sediments
proposed for the deepening project. The analysis indicated that hazardous and toxic
material is not present in the sediments.

D. Sediment Analysis.

To obtain Section 401 Water Quality Certification and Section 103 approval for
ocean disposal of the material, sediment testing for physical, chemical, and biological
parameters was conducted on maintenance and deepening material (including new
work areas). Analytical results indicated that the vast majority of samplina sites
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required no further testing. However, polynuciear aromatic hydrocarbon (PAH)
concentrations were notably higher at two sites, one in Shipyard River and ohe inthe
Cooper River near the proposed Daniei island Terminal site. All anaiytical data was
_submitted to the Environmental Protection Agency (EPA) for review to determine
additional testing was needed for ocean disposal. Correspondence from EPA dated
May 18, 1995 required no additional testing at any site, with the exception of PAH
tissue testing at the two sites mentioned above. Bioaccumulation studies have been
completed, and analytical results were received in October 1995 and submitted to EPA
for review. Correspondence from EPA dated November 14, 1995 approved material
from all but one site, CH-3, for ocean disposal.

E. Threatened and Endangered Species

The U.S. Fish and Wildlife Draft Coordination Act Report dated December 1994,
advised the Corps that the following federally listed endangered (E) and threatened (T)
species are known to occur in Charleston County, South Carolina:

West indian manatee (Trichechus mmam;) E
Bald eagle (Haliaeetus leucocephalius) - E

Bachman's warbler (Vermvora bachmanii) - E
Wood stork (Mycterig americana) - E
Red-cockaded woodpecker (Picpides borealis) - E
Arctic peregrine falcon (Ealco peregrinus tundrius) - T
Piping plover (Charadrius melodus) - T

Kemp's nd!eyseatuﬂhummmmn) E
Loggerhead sea turtie (Carefta caretta) - T
Leatherback sea turtie (Dermochelys coriacea) - E
Green sea turtie (Chelonia midas) - T

Shortnose sturgeon (Acipenser brevirostrum) - E
Canby's dropwort (Oxypolis canbyi) - E

Pondberry (Lindera melissifolia) - E

Sea-beach pigweed (Amaranthus pumilus) - T
Chaff-seed (Schwalbea americana) - E

The National Marine Fisheries Service advised on January 11, 1995 that the
following endangered (E) and threatened (T) species and critical habitats are listed
under that agencies jurisdiction in South Carolina:

Finback whale (Balaenoptera physaius) - €

Humpback whale (Megaptera novaeangiiae) - E
Right whale (Eubaleana glacialis) - E
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Sei whale (Balaenoptera horealis) - E

Sperm whale (Physeter catodon) - E

Green sea turtie (Chelonia mydas) - T

Hawksbill sea turtie (Eretmochelys imbricata) - E

Kemp's (Atlantic) ridley sea turtie (Lepidaochelys kempi) - €
Leatherback sea turtle (Qermochelys coriacea) - E
Loggerhead sea turtle (Caretta caretta) - T -

Shortnose sturgeon (Acipenser brevirostrum) - E

Species proposed for listing - None
Listed critical habitat - None
Proposed critical habitat - None

Additional correspondence from the National Marine Fisheries Service (NMFS)
and the U.S. Fish and Wildlife Service (USFWS) dated March 6, 1995 and January 30,
1995, respectively, provide documentation that the District has concluded it consultation
responsibilities under Section 7 of the Endangered Species Act.

F.  Cultural Resources

The City of Charleston is one of the oldest permanent settiements in the United
States and has many areas and structures of great significance in the history of the
country from the Revolutionary War and the Civil War to the Reconstruction period.
Prominent among these are:

1. ‘Charleston Historical District located on the lower third of peninsular
Charleston.

) 2. Fort Sumter National Monument located off an island at the entrance to
Charleston Harbor.

3. Site of Old Charles Town located on Albemarle point.
4. Castle Pinckney located on Shute's Folly.

5. Middleton, Magnolia and Drayton Hall Plantations located along the Ashley
River and Boone Hall Plantation located in Mount Pleasant.

Following coordination with the State Historic Preservation Office (SHPO), a
magnetometric survey of the navigation channel and new work areas was conducted in
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the summer of 1984. The survey resulted in the identification of 32 magnetic and/or
acoustic anomalies. Of the 32 targets located by remote sensing, 26 could be identified
as modemn debris on the basis of data generated during the magnetic and acoustic
survey. Of the remaining six targets, only two were located near the navigation channel
where they might be subject to impacts from this project. A diving reconnaissance was
conducted on these two sites in April 1995. Both targets were identified as modem
debris. The draft archeological report for this project was submitted to the SHPO on
June 1, 1985 with a request for comments. Final copies of the archeclogical report
were received by this office in August 1995. Correspondence from the SHPO office
dated September 7, 1995 provided concurrence with the district determinations that no
cultural or historic resource would be impacted by this project (see EA Appendix).

POTENTIAL IMPACTS OF THE PROPOSED ACTION

A. Benthic impact.

One of the most significant short - term impacts of hydraulic dredging is the
destruction of benthic invertebrates in the path of the dredge cutterhead. The greatest
concentration of benthic invertebrates in the Charleston Harbor estuary occur in and
around salt marshes in lieu of the deeper channeled areas. Much of the sait marsh in
the project area provides suitable habitat for invertebrates including fiddler crabs,
oysters, and mollusks such as the common marsh perewinkie snail. Polychaete worms,
are found on a wide variety of substrates and are common in salt marshes. Deepening
in the present navigation channel, where maintenance of reoccurring shoals are
dredged on a 12 to 18 month rotation, will not significantly effect benthos. The majority
of benthic impacts will be located in the realignment areas of Horse reach and
Shute’s/Folly reach; Channel widening of the Daniel Island reach; construction of a new
contraction dike; and the new ships turning basin. The benthic impacts in these areas
would however, be temporary as invertebrates including polychaetes will recolonize the
disturbed areas in a short time. '

B. Water Quality.

1. Temporary changes in water quality at the dredging and disposal sites are
expected; however, permanent changes in water quality due to this project are not
anticipated or expected. A Section 401 Water Quality Certification was issued for
upland disposal of dredged material associated with the project by the South Carolina
Department of Health and Environmental Control (SCDHEC) on May 2, 1995. Further,
the SCDHEC, Office of Ocean and Coastal Resource Management provided
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certification that the deepening project was consistent with the Coastal Zone
Management Program by letter on March 10, 1995 (see EA Appendix). An amended
Coastal Zone Consistency was received on February 1, 1996 and the Section 401 is
anticipated in March 1996 for placement of the contraction dike, refurbishment of the
existing dikes, removal of the Daniel Island contraction dike, and dredging of the
proposed Daniel Island Turning Basin. :

2. Correspondence from the South Carolina Department of Natural Resources
dated February 6, 1995 reported that the top of the Cooper Formation lies between
the approximate elevations of -10 and -60 feet mean sea level with thickness varying
from 200 to 260 feet. As a resuilt, no adverse impacts to the existing aquifers is
expected as a result of deepening Charleston Harbor a maximum of five feet (see EA
Appendix).

3. Hydrodynamic, salinity intrusion and sedimentation models were conducted
by the Army Corps of Engineer, Waterways Experiment Station for this project. The
numerical models were used to develop the channel velocities and water levels for
the base condition and the proposed conditions in support of the ship simulation and
the sedimentation study. The salinity intrusion model indicated that no significant
difference was found between the existing -40 foot channel and the proposed -45 foot
channel. Because the channe! will be deeper and wider in specified areas, the
sedimentation model indicated that there will be an increase in the expected
sedimentation compared to present conditions. It is however, considered a
manageable and acceptable increase. Additional information and detail concerning
the models are found in Section 4.1.4 Increased Annual Maintenance.

C. Endangered/Threatened Species.

Official lists of endangered/threatened species have been requested and
received from the USFWS and the NMFS (see Section E, ENVIRONMENTAL
SETTING). The only potential impacts of harbor deepening on the listed species are
as follows:

There are potential impacts to threatened/endangered sea turtles related to
hopper dredging in the entrance channel. However, these impacts will be
reduced/eliminated by the use specialized equipment, monitoring by trained
observers, and/or compliance with a dredging window (1 November - 31 May, or
whatever the window may be at the time of dredging). Further, hydraulic dredging
(pipeline) discharging into scows will be utilized to remove the harder material
(coquina) and during the turtle season when hopper dredges cannot be used. In
addition, measures to provide manatee protection if construction occurs during
summer months (June through September) has been included in the project and will
be incorporated in
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the plans and specifications. The USFWS and the NMFS have concurred with this
determination and have indicated that Section 7 Consultation with the District has
concluded, (see EA Appendix).

Further, recommendations provided by the USFWS in the Draft Coordination Act
Report, 1994 have been responded to in this document and/or have been taken into
consideration for planning and contract purposes (see EA Appendix).

D. Land Disruption.
Not applicable.

E. Wetlands. Construction of the new contraction dike will require the excavation of a
corridor through a fringe of Spartina wetlands. This excavated corridor will be
approximately 80 feet wide by 1000 feet in length total (approximately 500 feet will be in
marsh). This corridor will be excavated down to -10 MLLW. Once the corridor is
excavated to the approximate dimension a dredge will be used to pump approximately
280,000 cubic yards of mari on the bottom of the excavated corridor bringing the
bottom up to elevation - 4.0 MLLW. After the marl base is in place, 0.5 * corrugated
metal sheet pilings will be driven into it creating the desired contraction dike.
Approximately 4,000 cubic yards of 12" to 24" stone will be placed along both sides of
the sheet piles for the entire length of the dike for stabilization. A layer of riprap will
then be placed on top of the stone to act as a cap to hold the stone in place.

Stockpiled marsh material from the original excavation will be returned to the 80 by 500
foot marsh area and placed on each side of the sheet pile contraction dike to the same
elevation and slope as the original and adjacent marsh. Spartina is expected to quickly
reestablish itself naturafly in this disturbed area. All marl, stone foundation bianket and
riprap will be below elevation - 00 with approximately 5.5 feet of fine grained material
on top of the B0 foot by 500 foot marsh area. The contraction dike will be anchored on
its landward end with riprap. Some of the riprap anchor will by necessity, be toed into
the edge of the marsh to prevent scouring on high tides.

F. Noise.
There would be an increase in the ambient noise level during the dredging phase

of the project. However, the noise level would be no different than that experienced
during normal maintenance dredging.
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G. Air Quality.

Any increase in air poliution would be due to exhaust from the dredging .
equipment. The increase would be minor and temporary. Further, the entire state of
South Carolina is an attainment area for standard poliutants at this time. The dredge is
a mobile source and is not regulated by the state of South Carolina. It is not anticipated
that the dredged material will be rehandled in a dry state after its initial placement.

H. Elora.
Not applicable.

I. Eishery.

Given the length of the study area and the scope of the proposed project, the
fishery resource of Charleston Harbor would not be significantly impacted by the
proposed project. This premise is substantiated in the Final Environmental Impact
Statement for the Charleston Harbor Deepening Project, Charleston Harbor and
Shipyard River, South Carolina, U.S. Army Engineer District, Charleston, South
Carolina, April 1976, and associated references as listed in that document.

J. Cultural Resources.

The cultural resource investigation is complete. No cultural or historical
resources were identified in the study area.

K. Dredged Material Disposal.

1. Quantities of material dredged and proposed disposal locations are identified
and described in Section 3.2.3.

2. The environmental impact statement (EIS) written for the designation of the
Charleston Ocean Dredged Material Disposal Site (ODMDS) addressed impacts
associated with the disposal of dredged material at the site. Further studies indicating
the presence of live bottoms in the western portion of the site have resulted in
avoidance of disposal in that area and the development of an EPA/Corps Management
and Monitoring Plan for the ODMDS. In addition, suitable material, ie. rock, marl,
coquina, are utilized for construction of a berm within the disposal area to

96



prevent/reduce impacts to the live bottom areas whenever possible. impacts
associated with this dredging activity would be the same as those addressed in the
ODMDS EIS and covered by the management plan.

3. All of the upland dredged material disposal sites proposed for use during this
project are existing sites and have been utilized for dredged material disposal for many
years. These areas are utilized on a consistent basis for dredged material disposal, so
would not be suitable for management as wildiife habitat. Ultimately, the use and value
of these areas will remain the same following completion of the proposed project.

4. Other alternative disposal sites other than those mentioned above are

discussed in the Daniel Island Alternatives Study, 1993. Based on that study, the
disposal sites proposed for use in this project are considered the least environmentally

damaging and provide the least cost alternatives.
UNAVOIDABLE ADVERSE IMPACTS
Adverse environmental effects associated with this project are as follows:

There would be a temporary increase in noise and air pollution during the
construction phase of the project.

There would be a temporary increase in turbidity which would have a temporary
impact on water quality at the dredging and ocean disposal locations.

Impacts to benthic organisms at dredging sites is expected.

Impacts to Spartina marsh is expected at the construction site for the proposed
contraction dike.
ALTERNATIVES TO THE PROPOSED ACTION

Alternatives to the proposed action include:
A. Various depths for deepening the navigation channel were examined. Proposed

depths include -41 to -46 feet miw. The economic evaluation for this project will play a
significant role in determining the final project depth.
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B. Alternatives for realignment were considered by WES and studied using |
sedimentation and ship simulation models. The proposed realignment is expected to
provide optimum navigation with minimal sedimentation and environmental impacts.

C. The no-action altemative is not considered a viable option because of the navigation
hazard associated with the present alignment, and because the purpose of the study
was to determine if modifications to the present channel were advisable. Studies
indicate that the proposed project modifications are advisable.

D. Disposal options for the material included ocean disposal and upland disposal at
dredged material disposal areas. A meeting was held in September 1994 with state
and federal agencies to discuss possible beneficial uses of the dredged material.
Potential uses included nesting habitat, and beach or island renourishment. Potential
locations for disposal included Morris Island Beach, Folly Beach, Bird Key, Castle
Pinckney, Crab Bank, Morris Island Lighthouse, Ft. Sumter, placement for drift to
beaches south of Charleston, and Danie! Island.

The chief drawback for use of proposed dredged material for any of the sites
within the harbor is the grain size. Only suitable material which would be predominantly
sand could be used for bird nesting or island renourishment. Material from the entrance
channei is dredged using a hopper dredge. Placement of material on beaches would
require the use of a hydraulic dredge which would increase the cost of disposal. An
economic evaluation was conducted on the placement of material on Morris Istand
Beach as a beneficial use. Morris Istand was studied because it is the closest potential
site to the entrance channel, it is a disposal area for dredged material, and the
oceanward side of the island is eroding. However, the benefit/cost ratio would not
support this as a disposal site. Further, the local sponsor has indicated that any
additional expense to the dredging and disposal activity would not be acceptable. State
agencies expressed an interest in the beneficial uses of suitable material, but indicated
that no funds were available to assist with the projects.

At the present time, additional coordination with resource agencies and the local
sponsor is underway to determine the possibility of placing some material at Castle
Pinckney and Crab Bank. Depending on the type of material and the logistics of
placing the material in a beneficial location near the proposed sites, these locations
may still be viable options.

CONCLUSIONS

The proposed action does not constitute a major Federal action significantly
affecting the quality of the human environment, therefore, the preparation of an
Environmental impact Statement (EIS) is not required. In addition, this project is
consistent, to the maximum extent practicabie, with the South Carolina Coastal Zone
Management Program. Finally, the proposed action has been thoroughly assessed and
coordinated and will not significantly affect the environment.
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FINDINGS OF NO SIGNIFICANT IMPACT
CHARLESTON HARBOR DEEPENING/WIDENING PROJECT
IN '
CHARLESTON COUNTY, SOUTH CAROLINA

Based upon the attached Environmental Assessment and in consideration of
other pertinent documents, | conclude that the environmental effects of the proposed
Charleston Harbor Deepening/Widening Project are not significant and the
preparation of an Environmental Impact Statement is not warranted. Specific factors
considered in making the determination include the following:

1. Wetlands would not be significantly affected.
No land use changes would occur.

Air quality would not be significantly affected.

A LN

Water quality would not be significantly affected.
5. The project would have a negligible impact on fish and wildlife resources.

6. Construction activity would enhance shipping traffic and result in no
significant effect on recreational boating.

7. The proposed action is in full compliance with the Endangered Species Act.

Thomas F. Mlich

Lieutenant Colonel, U.S. Army

- L1 ler 95 District Engineer

DATE
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APPENDIX A -

404(b)(1) EVALUATIONS

Charleston Harbor Deepening Project
Charleston, South Carolina

I. PROJECT DESCRIPTION

a. Location. The project area is the Charleston Harbor federal navigation
channel located in Charleston Harbor, South Carolina. The harbor in located
approximately midway along the South Carolina coastline, being approximately 140
statute miles southwest of the entrance to Cape Fear River, North Carolina, and 75
statute miles northeast of the Savannah River.

b. General Description. The project consists of deepening Charleston Harbor
from 40 feet to 42 feet as a minimum depth and 45 feet as a maximum depth below
mean low water (MLW) with two (2) feet of advance maintenance and two (2) feet of
allowable overdepth. Furthermore, the project will also include realignment of the
channel at Horse Reach and Shutes/Folly Reach to improve navigation by straightening
the channel. The navigation channel will be 800 feet in width beyond the jetties. Just
prior to reaching the jetties from the ocean, the channel will remain at the present 1000
feet in width, returning to 800 feet at a point within the jetties. From 800 feet, it will
reduce further to 600 feet wide adjacent to Sullivan's Island. No changes are proposed
for the rest of the navigation channel which varies from 500 feet to 800 feet in width,
with two exceptions. The Daniel Island Reach will vary from approximately 600 feet to
875 feet in width for proposed terminal access, and the Horse Reach and Shutes/Folly
Reach, where realignment is proposed, will be 800 feet to 1000 feet in width. The
entrance channel is expected to extend out to the 51-foot ocean contour. However, it
should be noted that the entrance channel will not be deepened in any area where the
present depth is already at 47 feet.

c. Authority and Purpose. This project is being undertaken as part of the
following study authority: "Pursuant to Senate and House resolutions adopted on 27

March 1990 and 1 August 1990, respectively (the latter published as House Document
Numbered 100-27, 100th Congress, 1st Session), the Charleston District, through the
Board of Engineers for Rivers and Harbors, was requested to review the reports of the
Chief of Engineers on Charleston Harbor, South Carolina with a view to determining
whether any modifications of the project are advisable at this time, with particular view
toward deepening and/or widening.”

d. General Description of Dredged or Fill Material. Core borings were
conducted during the previous deepening project. Borings collected at that time were
collected at depths sufficient to address this deepening project also. Additional borings
have been coliected during the feasibility phase of this project. From the borings, it is
concluded that there are three types of material that will be encountered during the
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deepening project. The three types are overburden soils, the Cooper Marl formation
and Coquina. Overburden soils consist of sands, siits, clays and loose shell formations
overlying the predominate Cooper Marl or Coquina. The Cooper Marl formation is a
consolidated, fine grained, impure calcareous deposit that lies between the elevations
of -10 and -60 feet mean sea level with thicknesses varying from 200 to 260 feet in the
project area. The marl is composed primarily of an olive-brown to olive sandy clayey
silt with occasional layers of very silty clayey fine sand. Overlying the Cooper Marl at
locations in the entrance channel is a light gray caicareous cemented sandy shell hash
referred to as Coquina. Coquina is also the predominate material beneath the
overburden soils in some locations in the entrance channel.

e. Description of the Proposed Discharge Site. Placement of the dredged
matenal is expected to occur over a period of years during individual dredging
contracts. Because + 35 million cubic yards will be dredged, the majority of the
material, if suitable, will be disposed of at the Charleston Ocean Dredged Material
Disposal Site, (ODMDS). Additionally, disposal of the material will be made to upland
contained disposal areas within economical pumping distance, where there is sufficient
area for disposal or where the material is not suitable for ocean disposal. Existing
upland areas which are under consideration for disposal include Clouter Creek Disposal
Area, Daniel Island Disposal Area (if still under easement), Morris Island Disposal Area,
the Naval Weapons Station Disposal Area, and Drum Island Disposal Area.

f. Description of Disposal Method. Hopper dredging will be used to dredge
loose material in the entrance channel for ocean disposal. Hydraulic dredging (pipeline)
discharging into scows will probably be utilized to remove the harder material (coguina)
and during the turtle season when hopper dredges cannot be used. A clamshell dredge
or hydraulic dredge will be used to excavate material in the inner channel if suitable for
ocean disposal. The material will be placed in barges and transported to the ODMDS
for disposal. Material determined to be unsuitable for ocean disposal or material that is
located in the upper channel where the distance to the ODMDS makes transportation of
the material economically infeasible will be hydraulically dredged, and the dredged
material will be disposed of at an upland disposal site.

Il. Eactual Determinations.

a. .

(1) Substrate Elevation and Slope. Present depths in the Charleston
Harbor navigation channel include 42 feet plus two (2) feet of advance maintenance
and two (2) feet of allowable overdepth in the entrance channel, and 40 feet pius two
(2) feet of advance maintenance and two (2) feet allowable overdepth in the inner
channel. This depth is maintained throughout.the channel with the foliowing
exceptions: 38 feet in the Shipyard River Entrance Channel and Turning Basin A; 30
feet in Shipyard River Connector Channel and Tuming Basin B, and 40 feet in Town
Creek with 4 foot horizontal to 1 foot vertical side siopes. The side siopes will remain
unchanged; however, the depth of the channel will be deepened to 42 feet minimum to
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45 feet maximum with two (2) feet of advance maintenance and two (2) feet of
allowable overdepth.

(2) Sediment Type. Sediment types are discussed in detail in part l.d: of
this document.

(3) Dredged/Fill Material Movement. Dredged material will be moved by
hopper dredge, hydraulic dredge and/or clamshell dredge and transported to the
Charleston ODMDS for disposal. A hydraulic dredge will be utilized for pipeline
transport and disposal of material at existing upland disposal sites.

4) . Benthic animals in the vicinity of the
dredging activity will be lmpacted These |mpacts should be temporary in duration
allowing for reestablishment following dredging activity.

(5) Actions Taken to Minimize Impacts. Hopper dredging will be
conducted during the approved "window” of December 1 to March 31 (or whatever the
window may be at the time of dredging) to avoid impacting sea turtles. As an
alternative, a new drag head has been developed by the Army Corps of Engineers,
Waterways Experiment Station which acts as a turtle excluder. This device may be
used if agreement is reached by environmental resource agencies and if applicable at
the time. Monitoring of the return water from the upland disposal areas will be
conducted in order to minimize the discharge concentrations of total suspended solids
(TSS) and other parameters as per a 1989 agreement with SC Department of Health
and Environmental Control (SCDHEC).

b. Water Cireulation. i . | Salinity D inations.

(1) Water. Temporary impacts related to dredging and the return water
from upland disposal area would be expected; however, permanent impacts to the
aquatic ecosystem are not anticipated or expected.

a. Salinity. Impacts to the salinity gradient with particular
reference to industries located along the Cooper River were addressed through a study
conducted by the Army Corps of Engineers, Waterways Experiment Station, (ACOE-
WES). The study indicated that no change in the salinity gradient was
expected. Additionally, impacts to the salinity concentrations in the harbor are not
expected.

b. Water Chemistry. Temporary changes to water chemistry in the
vicinity of dredging/disposal may occur. These changes should be no different than
those occurring during maintenance dredging and are considered minimal and
temporary in nature.
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c. Clarity. Water clarity may be reduced at project depths where
dredging is occurring or at the outfall pipe of the upland disposal; however, reduced
clarity within the total water column would not be expected. Again, the changes in
clarity should be no different than those occurring during maintenance dredging activity.

d. Color. Not applicable.
e. Qdor. Not applicebie.
f. Taste. Not applicable.

g. Dissolved Gas Levels. A temporary, minor decrease in
dissolved oxygen may occur at the dredging location project depth related to
suspension of bottom sediments during dredging activity. Any impacts should quickly
return to normal following dredging activity. Dissolved oxygen levels at the outfall pipes
of upland disposal areas is usually higher due to the turbulence associated with the
outfall structures.

(h) Nutrient Levels. Nutrient levels may temporarily increase at the
dredging location project depth due to increased turbidity which may result in a release
of nutrients from the
disturbed sediments. Increased levels would be temporary in nature, returning to
normal following dredging.

(i) Eutrophication. Not applicable.
(2) Current Patterns and Circulation.
(a) Current Patterns and Flow. Studies by ACOE-WES have been

conducted to determine the optimum channel locations to minimize sedimentation rates.
Some changes in current patterns are expected in relation to the realignment of the
channel; however, these changes are not expected to have significant environmental
effects. Furthermore, if sedimentation rates can be minimized, the frequency of
maintenance dredging in the harbor may be reduced also, thereby further lessening
impacts from dredging. it should also be noted that if a new State Ports Authority
terminal is constructed at the proposed location on Danie! Isiand, an additional
contraction dike is proposed for construction on the west side of the Cooper River just .
north of Shipyard River. The two existing contraction dikes on the west
side of the Cooper River will be refurbished, and the existing contraction dike on the
east side of the Cooper River will be removed.

(b) Velocity. As the channel is straightened, velocities may
increase in the channel where the realignment is made; however, these changes are
not expected to have a significant environmental effect.
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(c) Siratification and Hydrologic Regime. No changes are
anticipated.

(3) Normal Water Level Fluctuations. Not applicable.

(4) Salinity Gradients. Effects on salinity gradients are addressed in
Section I1.b.(1)(a) of this document.

(5
Contraction dikes will assist in maintaining present currents near Damel Island if the
proposed terminal is constructed. The only other location where currents are expected
to change is at Horse Reach and Shutes/Folly Reach where realignment of the channel
will be made. None of these changes in the present project are expected to cause
significant environmental impacts.
c.

Vicinity of Disposal Site. The retum water from the dlsposal areas would be the only
source of turbidity in the vicinity of the disposal site. Provided that the sites are
operated as designed, there may be minor increases in TSS levels at the outfall but no
permanent impacts are anticipated or expected.

@) . . N !

(a) Light Pepetration. No impact on light penetration is expected
at the dredging site. A possible short-term decrease in light penetration resutting from a
temporary increase in localized turbidity at the outfall pipes from the dnsposal areas may
occur.

(b) Dissoived Oxygen. DO concentrations in the return water are
usually 4.0 mg/l or higher depending on the season due to the turbulence associated
with the outfall structures.

(c) Toxic Metals and Organics. Toxic metals and organics are not
expected to be found in the new work material due to the depth and the type of material
present. Cooper Mari and Coquina would not have toxic levels of contaminants. Initial
testing addressing the return water has been conducted. Contaminant levels were not
at toxic levels. Additional testing is scheduled to determine sediment contaminant
levels and to conduct bioassay testing.

(d) Pathogens. Not applicable.

(e) Aesthetics. Aesthetic impacts are not expected at the disposal
areas. The dredging site impacts would be limited to the visual impact of the dredge
and the floating pipeline. These impacts would not be any different than those
occuring during regular maintenance dredging.
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{3) Lnects on piow

(a) Primary Production, Photosynthesis. There should notbe a
disruption in pnmary production, photosynthesis at the dredging site or the disposal
site.

(b) Suspension, Filter Feeders. Organisms at the dredging site will
be impacted. Following dredging, a rapid recovery is expected.

(c) Sight Feeders. A minimal, temporary disruption with rapid
recovery is possible. Most sight feeders are transient and can relocate until dredging
operations are complete.

(4) Actions Taken to Minimize impacts. impacts associated with the
actual dredging operation of the hopper or hydraulic dredge are minimal and it is
unlikely that further minimization is possible. Clamshell dredging usually creates more
turbidity than hopper or hydraulic dredging, not only due to the actual dredging, but also
due to overfiow from the scow. Depending on the type of material being dredged and
the location of the dredging, overflow may be reduced or eliminated to minimize the
turbidity levels. Impacts at the ODMDS will be minimized by placing suitable hard
material on the L-shaped berm that prevents fine material from drifting onto the live
bottoms located to the west of the ODMDS. impacts associated with the return water
from upland disposal areas will be minimized by operation of the disposal area and by
monitoring and inspections by COE personnet as discussed in part Il.a.5.

d. Contaminant Determinations. Availability of contaminants is discussed in part
11.c.(2)(c) of this document. Furthermore, there are specific locations addressed in the
public notice for this project identifying where the navigation channel will be relocated.
These new work areas have not been dredged and recent depositions may prove to
have higher level of contaminants than areas of the channel that are dredged on a
regular maintenance schedule. Sediment testing and bioassays will be conducted in
January 1995 to determine the suitability of the material for ocean disposal. If
unsuitable, this material will be placed in an upland disposal area and monitored dunng
the dredging activity.

(1) Effects on Plankton. Any effects on planktonic growth will be
dependent on the concentration of turbidity resulting from the dredging and disposal
operations. Any effects would be minimal and temporary in duration and would not
resuit in unacceptable adverse impacts.

(2) Effects on Benthos. Any benthic activity at the dredging site
(navigation channel) would be interrupted. Benthic activity at the ODMDS may be
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impacted depending on the quantity, placement and duration of the discharges. This is
a dispersive site, so the fine material that is placed there migrates elsewhere following
dredging. ,

(3) Effects on Nekton. Effects on nekton are not expected. Free
swimming organisms that do not rely on currents for their movement can move out of
the way of the dredge or material disposal. As discussed earlier in part Il.a.(5) above
hopper dredging will be conducted during the "dredging window" or turtie deflectors will
be utilized.

(4) Effects on the Aguatic Food Web. Temporary, localized effects may
occur in the vicinity of the dredging and disposal activity. Effects would be related to
sedimentationturbidity and would rapidly return to normal following compietion of the
construction activity.

(5) Effects on Special Aquatic Sites. Not applicable.

(6) Threatened and Endangered Species. Impacts to sea turtles and
Right Whales are possible; however, they are unlikely due to techniques utilized to
minimize/eliminate these impacts. These techniques are discussed in parts 1l.a.(5) and
1l.e.(3) above and part Il.e.(8) below.

(7) Qther Wildlife. impacts would be related to turbidity and are
addressed above.

(8) Actions Taken to Minimize Impacts. Techniques to minimize/eliminate
impacts to sea turtles are discussed in part I.a.(5) and part Il.e.(3) above. Additionally,
individuals are required to be present on the hopper dredges to watch for and prevent
impact with Right Whales. Techniques to minimize
turbidity include proper management and inspections of the upland disposal area, and
monitoring of the return water.

. f. E I D- I s. D I . In .
(1) Mixing Zone Determinations. Not applicable.

(2) Determination of Compliance with Applicable Water Quality
Standards. The Cooper River and Charleston Harbor Water Quality Classification is SB
meaning that these are "tidal saltwaters suitable for primary and secondary contact
recreation, crabbing and fishing, except harvesting of clams, mussels, or oysters for
market purposes or human consumption. Also suitable for the survival and propagation
of a balanced indigenous aquatic community of marine fauna and flora." The Wando
River is classified as SA waters which are "tidal saltwaters suitable for primary and
secondary contact recreation. Suitable also for uses listed above for Class SB waters

107



with the same exception." No conflict with applicable water quality standards is
anticipated.

7

(3) Potential Effects on Human Use Characteristics.

(a) Municipal and Private Water Supply. Not applicable.
(b) Recreational and Commercial Fisheries. Not applicable.
(c) Water Related Recreation. Not applicable.

(d) Aesthetics. Not applicable.

g. D N (S I T \ative Eff he 2 .
Ecosystem. Effects from the deepening project should be no different than those
associated with the general operation and maintenance dredging of the harbor which
are minimal and do not result in long term impacts.

. Findings of Compliance With the Restrict Discharge.

a. No significant adaptations of the guidelines were made relative to this
evaluation.

b. Alternative disposal sites are limited due to the quantity of material that will be
dredged. The six existing disposal sites which may be used for this deepening project
include the Charleston ODMDS, Clouter Creek Disposal Area, Daniel Island Disposal
Area (if easement is still in place), Morris Island, the Naval Weapons Station Disposal
Area, and Drum Island Disposal Area. Disposal locations will be related to the iocation
of the dredging operation, the quality and the quantity of material. Realignment
alternatives have been subject to studies conducted by ACOE-WES. The chosen
alternative for realignment will straighten out the bend near Horse Reach and
Shutes/Folly Reach thereby improving navigation by reducing the hazards of a sharp
tumn in the channel. The final depth of the project is expected to be 42 feet with two feet
of advance maintenance and two feet of allowable overdepth. This is based on the
present economic review. It is possible that the project may be deepened to 45 feet
with the 4 feet of advance maintenance and allowable overdepth. However, this will be
based on the completed economic review. One other alternative is "no action”. Under
a "no action" alternative, shipping traffic and navigation would continue as it is now.
However, as stated in part |.c. of this evaluation, the authority and purpose of the study
is to review the project to see if modifications are advisable. The study has determined
that modifications are advisable in order to improve navigation for shipping traffic.
Providing that there are no significant environmental impacts identified and associated
with deepening/widening/realignment, the project is expected to go to construction
phase.
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¢. The proposed deepening project described in this evaluation would not cause
contribute to violations of any known applicable state water standard.

d. The proposed project will not violate the Toxic Effluent Standards of Section
307 of the Clean Water Act.

e. The proposed project will not violate the Endangered Species Act of 1973.

f. The proposed project will not violate any specified protection measures for
marine sanctuaries designated by the Marine Protection, Research, and Sanctuaries
Act of 1872.

g. The proposed disposal of dredged material will not resutt in significant
adverse effects on human health and welfare, including municipal and private water
supplies, recreation and commercial fishing, plankton, fish, shellfish, wildlife, and
special aquatic sites. The life stages of aquatic life and other wildlife will not be
adversely affected. Significant adverse effects on aquatic ecosystem diversity,
productivity and stabiiity, and recreational, aesthetic and economic values will not
occur.

h. Appropriate steps to minimize potential adverse impacts of the discharge on
aquatic systems include proper management of the disposal areas, inspections and
monitoring of the return water. Additionally, a location for the disposal of material being
haced at the Charieston ODMDS will be specified in contracts and the placement
monitored.

i. The proposed project will not cause unacceptable adverse impacts to any
significant historic sites. .

j. On the basis of the guidelines, the proposed disposal sites for the discharge of
dredged material are specified as complying with the requirements of these guidelines,
with the inclusion of appropriate and practical conditions to minimize pollution or
adverse effects on the aquatic ecosystem.

RGEA. mzELy
Lieutenant Colonel,
20 Yn 15 Commanding
DATE
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Amendment
404 (b) (1) Evaluation

Charleston Harbor Deepening Project
Charleston, South Carolina

This amendment addresses changes and additions to the
Charleston Harbor Deepening Project as described in the 404 (b) (1)
Evaluation dated 20 January 1995.

I. General Description. The proposed project consists of
deepening Charleston Harbor from 40 feet to 45 feet below mean
low water (MLW) with two feet of advance maintenance and two feet
of allowable overdepth. Furthermore, the project will also
include realignment of the channel at Horse Reach and
Shutes/Folly Reach to improve navigation by straightening the
channel. The navigation channel will be 47 feet deep and 800
feet in width from the 47-foot ocean contour to station 0+00
inside the jetties. The channel will slope upward to 45 feet and
remain at 800 feet wide to a point adjacent to Sullivan’s Island
where it will narrow to 600 feet wide. The remainder of the
navigation channel will remain at the present 500 to 800 feet
wide with the following exceptions. The Daniel Island Reach will
vary from approximately 600 feet to 875 feet in width for the
proposed terminal access and include a turning basin
approximately 1200 feet in length. Upper Town Creek will be
reduced to 16 feet deep and 250 feet wide. The entrance channel
will not be deepened in any area where the present depth is
already at 47 feet. 1In addition, two existing contraction dikes
located on the west side of the Cooper River, across from the
proposed Daniel Island Terminal (Terminal X) will be refurbished.
The existing contraction dike located at Daniel Island will be
removed, and a new 700 foot long contraction dike, located
approximately 150 feet upstream of the degaussing pier on the
west side of he Cooper River, will be constructed. 1In addition,
the degaussing line will be removed prior to deepening and relaid
following deepening of the channel. Lastly, a turning basin is
proposed for construction on the west side of the Cooper River
directly across from the proposed Terminal X, (see Figure 1).

II. Suspended Particulate/Turbidity Determinationsg.

(1) Tox Meta T . Testing has been completed
for the project. Section 401 Water Quality Certification (WQC)
and Coastal Consistency for the project were issued on May 2,
1995 and March 10, 1995, respectively, for the entire project
with the exception of the Daniel Island Turning Basin and the
contraction dikes. Coastal Consistency for these additions to
the project was issued February 14, 1996. Water Quality
Certification is expected in March 1996. Further, correspondence
from EPA approved disposal of material from all sites except
material removed from Shipyard River at the Charleston Ocean
Dredged Material Disposal Site (ODMDS). Material from Shipyard
River must be placed at an upland disposal site.
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IIT. Aquatic Ecosystem and Oraanism Determinations.

(1) . The Atlantic and
shortnose sturgeon and mazatee are also endangered species which
may be affected by the dredging operation. However, measures to
provide manatee protecti if construction occurs during summer
months (June through September) have been included in the project
and will be incorporated/in the plans and specifications.
Further, recommendations provided by the U.S. Fish and Wildlife
Service in the Draft Cootdination Act Report, 1994 have been
responded to in this document and/or have been taken into
consideration for planning and contract purposes.

/

IV. PFin £ w.

(1) Disposal siteg which will be utilized during the
deepening project include the Charleston ODMDS and the Clouter
Creek Disposal Site.

(2) The final depth of the project is expected to be 45
feet deep with two feet of .advanced maintenance and two feet of
allowable overdepth.

(3) On the basis of the guidelines, the proposed disposal
sites for the discharge of dredged material are specified as
complying with the requirements of these guidelines, with the
inclusion of appropriate and practical conditions to minimize
pollution or adverse effects on the aquatic ecosystem.

i

Lieutenant Colonel, EN
mf ?é Commanding
DATE
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APPENDIX B

SECTION 401 JOINT PUBLIC NOTICE

JOINT
PUBLIC NOTICE
P.O. Box 919 ‘
Charleston, South Carolina 29402-0819
and
“THE SOUTH CAROLINA DEPARTMENT OF HEALTH
: & ENVIRONMENTAL CONTROL

NOTE: THIS IS A CORPS OF ENGINEERS
CIVIL WORKS PROJECT

CESAC-EN-PR 9 December 1994
Refer to: P/N 84-1R-498
Charleston Harbor Deepening/Widening Project
Charleston, South Carolina
The Charleston District, Corps of Engineers, Charleston, South Carolina
proposes to perform the work described herein with due consideration and review being
given to the relevant provisions of the following laws:
1. The Rivers and Harbors Act of 1899 (33 U.S.C. 403).
2. The Clean Water Act (33 U.S.C. 1251. et. seq.).

3. The Coastal Zone Management Act of 1972, as amended (16 U.S.C. 1531,
et. seq.).

The purpose of this notice is to advise all interested parties of dredging activity in
Charleston Harbor where dredged material will be placed in diked upland disposal
areas and in the Charleston Ocean Dredged Material Disposal Site.

In order to give ali interested parties an opportunity to express their views

NOTICE

is hereby given that written statements regarding the proposed work will be received at
this office until

12 O'CLOCK NOON, MONDAY, 8 JANUARY 1895

from those interested in the activity and whose interest may be affected by the
proposed work.

This public notice addresses the new work (deepening/widening or realigning) of
the Charleston Harbor federal navigation channel, the disposal of the dredged material
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and diked upland disposal area return waters. It also addresses the results of modified
elutriate and column settling tests conducted on sediments collected from

eleven stations in Charleston Harbor. Additionally, it addresses the results of
monitoring efforts performed on retum waters from two upland disposal areas during
the 1994 dredging cycle.

BACKGROUND

Charieston Harbor is the largest seaport in South Carolina and is ranked as the
second largest container port on the East Coast of the United States. The harbor is a
natural tidal estuary formed by the confluence of the Cooper, Ashley and Wando Rivers
and located approximately midway along the South Carolina coastiine, being
approximately 140 statute miles southwest of the entrance to Cape Fear River, North
Carolina, and 75 statute miles northeast of the Savannah River. The existing
Charleston Harbor federal navigation project provides for a 40-foot deep navigational
channel, 26.97 miles in length, from the 42-foot ocean contour to the North Charleston
Terminal on the Cooper River; a 2.08 mile long 40-foot deep channe! in the Wando
River extending from the Cooper River to the Wando Terminal; a 38-foot
deep channel in Shipyard River Entrance Channel and Tuming Basin A; a 30-foot deep
channel in Shipyard River Connector Channel and Turning Basin B; and a 40-foot
channel in Town Creek.

PROPOSED PROJECT

The study authority for the feasibility phase of this project is as foliows:
"Pursuant to Senate and House resolutions adopted on 27 March 1980 and 1 August
1990, respectively (the latter published as House Document Numbered 100-27, 100th
Congress, 1st Session), the Charleston District, through the Board of Engineers for
Rivers and Harbors, was requested to review the reports of the Chief of Engineers on
Charleston Harbor, South Carolina with a view to determining whether any
madifications of the project are advisable at this time, with particular view toward
deepening and/or widening.” .

Recommended improvements for Charleston Harbor consist of deepening
Charleston Harbor from 40 feet to 42 feet as a minimum depth and 45 feet maximum
below mean low water (MLW) with 2 feet of allowable overdepth and 2 feet of advance
maintenance.

In addition, the navigation channel will be 800 feet in width beyond the jetties.
Within the jetties it will remain 1000 feet wide, reducing to 600 feet wide near Sullivan's
Island and remaining at 600 feet in width for the rest of the federal navigation channel,
with the exception of the Daniel Island Reach which will vary from approximately 875
feet to 600 feet in width for proposed terminal access. The entrance channel is
expected to extend out to the 51-foot ocean contour. Furthermore, the project will also
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include realignment of the channel at Horse Reach and Shutes/Folly Reach to improve
navigation by straightening the channel.

Modified elutriate tests were conducted with sediment collected from eleven sites
in Charleston Harbor. In addition, a column settling test was conducted with sediment
composited from the eleven sampling sites. The analytical results from the modified
elutriate tests indicate that all concentrations were below detection limits with the
exception of silver and arsenic. However, both of these parameters were below the
EPA Water Quality Criteria for Chemicals of Concem in Marine Waters, Acute
Concentration Levels.

During the deepening project, dredged material will be placed in existing upland
disposal areas and at the Charleston Ocean Dredged Material Disposal Site. Potential
upland disposal sites include the Clouter Creek Disposal Site, Daniel Island Disposal
Site and Morris Island Disposal Site. Sediment chemistry and bioassay testing are
planned to determine which material will be suitable for ocean disposal.

Monitoring of the return water from the existing upland disposal areas utilized in
Charleston Harbor was conducted during the dredging operation and maintenance
activity in 1993 and 1994. On two occasions when it was possible to coliect influent
samples, the percent removal of total suspended solids exceeded 99.0%. Monitoring
information is available at the Charleston District office upon request.

This project is consistent, to the maximum extent practicable, with the South
Carolina Coastal Zone Management Program. By this notice, the Charleston District
requests concurrence from the South Carolina Department of Health and Environmental
Control (SCDHEC) Office of Ocean and Coastal Resource Management (OCRM) that
the proposed activity is consistent with the State's Coastal Zone Management Program.

Concurrence is conclusively presumed if no state action is received within 45 days of
receipt of this notice.

This document serves as a public notice on behalf of the SCDHEC for water
quality certification (WQC). A certification is required from the SCDHEC stating that the
proposed construction (dredging) and return water from upland contained disposal
areas will be conducted in a manner consistent with the Clean Water Act. By this
notice, the Charleston District requests SCDHEC to issue that certification. A Section
404(b)(1) Evaluation has been compieted and determines that the proposed activity will
have no significant adverse effects. The 404(b)(1) Evaluation is available at the
Charleston District Office.

Persons wishing to comment or object to State Certification are invited to submit
same in writing to the South Carolina Department of Health and Environmental Control,
2600 Bull Street, Columbia, South Carolina 29201, within thirty (30) days of the date of
this notice.
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Any person may request, in writing, within the comment period specified in this
notice, that a public hearing be held to consider this application. Requests for a public
hearing shall state, with particularity, the reasons for holding a public hearing.

Based on review of available information and evaluation of the proposed activity
through the 404(b)(1) procedures, it is determined that the proposed project will not
result in significant adverse impacts to the environment.

if there are any questions conceming this public notice, please contact Ms.
Robin Coller-Socha of the Environmental Resources Section at telephqge number
803/727-4696 or FAX number 803/727-4260.

THOMAS W. WATERS, P.E.
Chief, Engineering and
Planning Division
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JOIN
PUBLIC N

P.O. Box 919
Charleston, South .c’::onm 29402-0919

THE SOUTH CAROLINA DEPARTMENT OF HEALTH
& ENVIRONMENTAL

NOTE: TEIS IS A CORPS OF KNGINEERS
CIVIL WORKS FROJECT

CESAC-EN-PR January 5, 1996

Refer to: P/N 95-1R-406
Amendment to:
Charleston Harbor Deepening/Widening Project
Charleston, South Carolina

The Charleston District, Corps of Engineers, Charleston,
South Carolina, proposes an amendment to public notice 94-1R-498
published on December 9, 1994. The amendsent includes the work
described herein with due consideration and review being given to
the relevant provisions of the following laws:

1. The Rivers and Harbors Act of 1899 (33 U.§8.C. 401).
2. The Clean Water Act (33 U.S5.C. 1251, et. seq.).

3. The Coastal Zone Management Act of 1972, as amended (16
U.S.C. 1531, et. seq.).

The purpose of this notice is to advise all interested
parties of additions to the deepening/widening project as
described in P/N $4-1R-498. The additions include refurbishment
of two existing contraction dikes and construction of a new
contraction dike and turning basin. The refurbishment of
existing contraction dikes and construction of the proposed
contraction dike ar¢ necessary to reducing shoaling in the Daniel
Island reach by 50 percent. (see Figures 1 & 2).

In order to give all interested parties an opportunity to
express their views

NOTICE

is hereby given that written statements regarding the proposed
work will be received at this office until

12 O'CLOCK NOON, January 22, 1996

from those interested in the activity and whose interest may be
affected by the proposed work.

PROJECT INFORMATION

The existing contriction dikes for refurbishment on the vest
side of the Cooper River are located downstream of Shipyard River
and upstream of the U.S. Navy degaussing pier. The proposed
contraction dike will be located approximately 100 to 200 feet
upstrean of the U.S. Navy degaussing pier, between the two
existing contraction dikes.

Marl from the Charleston Harbor Despening Project will be
used to provide a base for the proposed dike. Approximately 30
fest of marl equaling 180,000 cubic yards of material will be
placed as a base with a 12 inch foundation blanket equaling 4000
cubic yards of 6" - 12" stone and 3 feet of riprap sgualing
12,000 cubic yards. The material will be placed by barge. The
dike will be approximately 1000 fest in length, 300 feet of which
is vegetated wetlands, (see.figures 3, 4 and'5).
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The two sxisting dikes will be repaired by r-plnein!k::.
sheet pile or by placement of rock around the axisting & . Neo
change in the existing footprint is sxpected. Again, all work
will be conducted by water access.

In addition to the contraction dikes, a turn basin
located north of Shipyard River and south of the existing
contraction dike (see Figure 2) is proposed for constructien.

The turning basin will be deepened to the same depth as
Charleston Harbor which is 45 feet plus two feet of maintenance
and twvo feset of overdepth for a total depth of 49 feet. MNMaterial
from the turning basin (3 million cubic yards) will be placed in
the Clowder Creek diked disposal area. The total area of benthic
impact will be approximately 80 acres. Testing requiresents for
upland disposal of the material were coordinated with SCDHEC and
test results will be submitted to S8CDHEC following completion of
the testing regime.

ADDITIONAL CONSIDERATIONS

This project is consistent, to the maximum extent
practicable, with the South Carolina Coastal Zone Management
Program. By this notice, the Charleston District requests
concurrence froa the South Carolina Department of Health and
Environmental Control (SCDHEC) Office of Ocean and Coastal
Resource Management (OCRM) that the proposed activity is
consistent with the State's Coastal Zone Management Program.
Concurrence is conclusively presumed if no state action is
received within 45 days of receipt of this notice.

The document serves as a public notice on behalf of the
SCDHEC for water quality certification (WQC). A certification is
required from the SCDHEC stating that the proposed construction,
and any return water from upland contained disposal areas will be
conducted in a manner consistent with the Clean Water Act. By
this notice the Charleston District requests SCDHEC to issus that
certification. Persons wishing to comment or object to State
Certification are invited to submit same in writing to the South
Carolina Department of Health and Environmental Control, 2600
Bull Street, Columbia, South Carolina 29201, within fifteen (15)
days of the date of this notice.

Any person may request, in writing, within the comment
pariod specified in this notice, that a public hearing be held to
consider this application. Requests for a public hearing must
state, with particularity, the reasons for holding a public
hearing. These reguests should be made to SCDHEC at the address
listed above. .

The Corps of Engineers is soliciting comments from the
public; federal, state, and local agencies and officials, and
other interested parties in order to consider and evaluate the
impacts of this proposed activity. Any comments received will be
considered by the Corps of Engineers to determine whether to
proceed with the project. Comments are used in the preparation
of finalizing the Environmental Assessment pursuant to the
National Environmental Policy Act.

If there are any questions concerning this public notice,
please contact Mr. Jim Preacher, Chief of the District's
Environmental Resources Section (EN-PR) at telephone number:
803/727-4264, FAX number: 803/727-4260.

RICHARD M. N, P.E.
Chief, Plgnying Branch
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APPENDIX C

U.S. FISH AND WILDLIFE
FINAL COORDINATION ACT REPORT

<=0 United States Department of the Interior %
y [ X
FISH AND WILDLIFE SERVICE "'-_—ﬁ

P.O. Box 12539
217 Fori Johuson Road
Charlesian, South Carolina 29422.2559

January 29, 1996

Lt. Colonel Thomas F. Julich
District Engineer

U.S. Army Corps of Engineers
P.O. Box 919

Charleston, S.C. 29402-0919

Re: Fish and Wildlife Coordination Act Report on the Charleston Harbor Deepening Project
Dear Colonel Julich:

Enclosed please find the above-referenced report submitted in partial fulfillment of Section
2(b) of the Fish and Wildlife Coordination Act (FWCA) (48 Stat. 401, as amended; 16 U.S.C.
661 et seq.). The report is based on the information contained in the October, 1995
Charleston Harbor Draft Feasibility Report with Environmental Assessment and supplemental
information provided by Charleston District personnel. The majority of the comments
received from the Charleston District on the draft FWCA report have been addressed in this
report.

Due to time constraints the report is being forwarded for attachment to the Feasibility Report
for Division level review without the comments or concurrence of either the National Marine
Fisheries Service or the South Carolina Department of Natural Resources. Coordination with
these agencies is ongoing. This report should be modified to incorporate letters of
concurrence and/or adoption of recommended changes from these agencies prior to its being
considered complete.

( Steven S..Gilbert
Acting Field Supervisor
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EXECUTIVE SUMMARY

'y

The purpose of this U.S. Army Corps of Engineer's (Corps) study was to determine if
any modifications should be made to the currently authorized Charleston Harbor
project, with particular emphasis on deepening and widening. The feasibility study
evaluates deepening existing channels two to five feet in one foot increment
alternatives. It also evaluates channel navigation improvements and improvements to
support a new container cargo port terminal on the southwest end of Daniel Island.
This fish and wildlife coordination act report evaluates fish and wildlife resources
within the Charleston Harbor study area in both current and future scenarios, identifies
potential impacts associated with the proposed project and alternatives, and makes
recommendations to reduce impacts to fish and wildlife resources.

Charleston Harbor, a natural harbor approximately 14 square miles in area, is formed
by the confluence of the Ashley River, Cooper River, and Wando River and lies
approximately midway along South Carolina's Atlantic coast. The currently authorized
navigation project for Charleston Harbor includes a 42-foot .deep entrance channel, a
40-foot deep, 600-foot wide channel in the Cooper River to Goose Creek, and a 40-foot
deep, 400-foot wide channel in the Wando River to the Wando terminal.

The Charleston Harbor study area supports significant fish and wildlife resources
including marine hard bottom faunal assemblages and estuarine emergent wetlands.
Charleston Harbor estuary supports large populations of penaeid shrimp and blue crab
which are harvested both commercially and recreationally. Estuarine fish are also
abundant in the study area and provide an important recreational harvest.

The juxtaposition of these habitats with major port development causes the potential for
significant environmental impacts. Impacts which may result from the proposed
project include loss/modification of benthic organisms and habitat at the dredge site,
use of capacity at existing disposal sites promoting pressure for the need for new sites,
endangered sea turtle mortality caused by hopper dredging in the entrance channel,
disruption and/or mortality of immigrating or emigrating aquatic organisms, and direct
and secondary habitat alterations resulting from navigational accommodation and ’
construction of new or expanded port facilities and/or related industrial development.

The Service recommends the following measures to reduce the impact of the proposed
project on fish and wildlife resources.

1. Review through interagency committee (i.e., Corps, Service, SCONR, NMFS) the
necessity and particulars of a dredging window for the "throat” of the harbor entrance
between the jetties. This process should start by utilizing the methodology described in
LaSalle (1991) and concentrate on important windows for ingress and egress of key
resources such as penaeid shrimp, blue crab, flounder, and red drum.
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2. Establish a dredging window for hopper dredge work based on seasonally
restricting work to periods when the water temperature is below 16 degrees Celsius.
Coordinate with the National Marine Fisheries Service to implement this and any other
necessary measures avoiding hopper dredging impacts to endangered sea turtles.

3. Dispose of suitable materials at the ODMDS in accordance with the signed
management plan agreement. Also, in accordance with this plan, coordinate with
appropriate agencies to plan for detailed monitoring of disposal operations which track
the fate of the materials and their ecological effects (especially for large volumes of
fine sediments).

4. Develop, in association with water quality agencies and resource agencies, a water
quality management/monitoring plan. The plan should address potential harbor
deepening water quality impacts, control measures, and monitoring both at the dredge
sites and at disposal areas. ’

5. Avoid deepening any areas for which modeling indicates a high sedimentation rate.

6. Bulk sediment sampling should be conducted in accordance with the Ocean/Inland
Testing Manuals for all areas with the exception of those which meet the exclusion
criteria based on sediment grain size. The results of all sediment testing including the
completed elutriate tests should be provided to the Service for review.

7. Conduct an alternatives analysis for the new contraction dike in the Cooper River.
The analysis should, within engineering efficiency constraints, evaluate location,
alignment, and construction alternatives consistent with reduction in impact on
intertidal habitats, especially those vegetated with emergent marsh.
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CHARLESTON HARBOR DEEPENING STUDY

FWCA AGENCY COORDINATION

The following report has been coordinated with the National Marine Fisheries Service (NMFS)
and the South Carolina Department of Natural Resources (SCDNR). Letters of concurrence
from these agencies are attached as Appendix A. It should be noted that the NMFS letter
requests coordination with their Protected Species Branch.

INTRODUCTION

AUTHORITY

Resolutions by the Senate Committee on the Environment and Public Works adopted March
27, 1990 and the Committee on Public Works and Transportation of the United States House
of Representatives adopted August 1, 1990 authorized this U.S. Army Corps of Engineers
(Corps) study. The Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C.
661 et seq.) (FWCA) authorizes the U.S. Fish and Wildlife Service's (Service) involvement in
this study. The Service prepared this report with funds transferred from the Corps under the
National Letter of Agreement between our agencies for funding of FWCA activities.

PURPOSE AND SCOPE

The purpose of the Corps' study was to determine if any modifications should be made to the
existing Charleston Harbor Project, with particular emphasis on deepening and/or widening
the channel. This draft FWCA report describes existing fish and wildlife resources within the
Charleston Harbor study area, the future of these resources with and without the project,
evaluates the selected plan and alternatives, and identifies fish and wildlife conservation
measures and recommendations.

PRIOR STUDIES AND REPORTS

The Service provided a FWCA Report on the currently authorized deepening project (40 foot
Channel) in 1980 and a supplemental FWCA report on mitigation alternatives for this project
in 1986. In 1982 the Service provided a FWCA Report on Charleston Harbor Wando River
extension project. In 1991 the Service provided a FWCA Report on a proposal to deepen
Shipyard River from 38 to 40 feet.
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ATLANTC OCEAN

FIGURE 1. CHARLESTON HARBOR
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River Basin. The project is designed to decrease shoaling in Charleston Harbor caused by
construction of the South Carolina Public Service Authority's Santee-Cooper hydroelectric
project during the 1940's which diverted water from the Santee River Basin into the Cooper
River. Rediversion of this freshwater flow has reduced the post-1940 average discharge of
15,600 cfs to an average discharge of 4,500 cfs at Pinopolis Dam on the Cooper River (Van
Dolah et al. 1990).

EXISTING NAVIGATION PROJECT

The Water Resources Development Act of 1986 (PL 99-662) (WRDA) authorized the
decpening of Charleston Harbor from 35 to 40 feet generally in accordance with the plan
recommended in the Chief of Engineers Report dated 27 August 1981. The project as
implemented consists of the following: -

a. Deepening Cooper River Channel from 35 to 40 feet (from 35 to 42 feet in the ocean
bar and entrance channel) from the 42-foot ocean contour to Goose Creek, a distance
of 26.9 miles;

b. Widening Cooper River Channel to 500 feet between river miles 12.6 and 14.7;

c. Enlarging tuming basin diameter at head of Cooper River to 1,400 feet;

d. Deepening Town Creek channel to 40 feet;

e. Enlarging Columbus Street turning basin to 1,400 feet;

f.  Deepening the first tangent and the lower turning basin in Shipyard River from 30 to
38 feet;

g. Easing a bend in Cooper River Channel at river mile 7.3 by diminishing the inside
angle through widening.

bh. Realigning portions of Cooper River Shipyard River and Town Creek Channels to
insure 125 feet clearance between pier head lines and edge of channel.

The WRDA also authorized a 40-foot deep, 400-foot wide channel in the Wando River to the
South Carolina State Ports Authority terminal. The project also routinely includes two feet of
advance maintenance dredging and two feet of overdepth dredging.

The entrance channel is maintained with a hopper dredge and the material is placed in an

Ocean Dredged Material Disposal Site (ODMDS). The remaining channels are maintained by
hydraulic pipeline dredging and the material is placed in existing diked disposal areas.
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WATER QUALITY . e
Water quality in the majority of the harbor is rated as SB by the South Carolina Department of

Health and Environmental Control (SCDHEC), although some tributaries have ratings of SA
and SFH (see Table 1). The SB rating applies to tidal salt water suitable for primary and

Table 1. Water Quality Classifications of Charleston Harbor and its Tributaries to

the Point of Salt Water Influence
Waterbody Classification Location
Wando River SFH From headwaters to a point 2.5 miles N. of

confluence with Cooper River

Wando River SA ' From 2.5 miles N. of confluence with Cooper
River to confluence with Cooper River

Ashley River SA Total salt water influenced portion to Charleston
Harbor (although lowered D.O. requirement for
portion from Church Creek to Orangegrove

Creek
Cooper River SB Total salt water influenced portion
Charleston SB From the Battery to the Atlantic Ocean

Harbor

Class SFH = Shellfish Harvesting Waters - tidal saltwaters protected for shellfish harvesting.

Class SA = tidal waters suitable for primary and secondary contact recreation. Suitable also for
uses listed in Class SB with the same exception.

Class SB = tida! saltwaters suitable for primary and secondary contact recreation, crabbing, and
fishing, except harvesting of clams, mussels, or oysters for market purposes or human
consumption. Also suitable for the survival and propagation of a balanced indigenous aquatic
community of marioe fauna and flora.
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secondary contact recreation, crabbing, and fishing, except for the harvesting of clams,
mussels, or oysters for market purposes or consumption. These waters are also suitable for
the survival and propagation of a balanced indigenous aquatic community of marine fauna and
flora (SCDHEC 1993). Waters rated as SB should not have dissolved oxygen concentrations
less than 4 mg/] and fecal coliform concentrations should not exceed & geometric mean of 200
colonies/100 ml based on five consecutive samples taken within a 30 day period. Although
these concentrations have been exceeded occasionally, recent reviews of data collected by
SCDHEC indicate that water quality within the harbor basin ofien meets SB standards for
dissolved oxygen and fecal coliform levels (Chestnut 1989; Davis and Van Dolah 1990).

The Ashley River and portions of the Wando River have a water quality classification of SA.
Although SA waters have the same designated uses as SB waters, the water quality standards
are stricter for dissolved oxygen (daily average of not less than 5 mg/l with a low of 4 mg/l,
treated wastes, toxic wastes, deleterious substances and colored or other wastes (SCDHEC
1993). Water quality in the Wando River was recently upgraded to SFH above the Wando
Terminal. This rating applies to tidal salt waters protected for shellfish harvesting and for
uses listed in Class SA and Class SB. SFH water must maintain a daily average dissolved
oxygen concentration of 5 mg/l or higher with a low of 4 mg/l and have median coliform
concentrations of 14 colonies/100 m! with no more than 10% of the samples exceeding 43
colonies/100 ml (SCDBEC 1993).

FISH AND WILDLIFE RESOURCE CONCERNS AND PLANNING OBJECTIVES

In addition to providing significant wetlands and fish and wildfife habitat, Charleston Harbor
has a long history of development as a major port. Charleston Harbor is currently a leading
container port in the south Atlantic region. Associated with the port are major industrial and
commercial facilities.
The juxtaposition of fish and wildlife habitats with major port development causes the potential
for significant environmental impacts. Direct impacts of channel dredging and other project
features include: .

(1) Loss/modification of benthic organisms and habitat at the dredge site;

(2)  Loss/modification of habitat at the dredged material disposal site;

(3)  Hydraulic modifications which in turn potentially affect circulation patterns, tidal
exchange, sedimentation patterns and salinity distribution;

(4)  Water quality degradation at the dredge site and/or the disposal site.
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(5) Endangered sea turtle mortality caused by hopper dredging in the entrance channel.
(6) Loss of tidal marsh, flats and shallow subtidal habitats associated with construction of
the new contraction dike. .

Potential secondary impacts (impacts induced by the project) include habitat alterations
resulting from construction of new or expanded port facilities. Such impacts may involve
dredging and/or filling of tidal marsh, intertidal flats and other estuarine habitats.

Loss of habitat at the dredged material disposal site has historically, and continues to be, one
of the most obvious significant impacts of channel development. In Charleston Harbor
approximately 6,300 acres of wetland habitat, primarily estuarine emergent habitat, has been
lost. Deepening Charleston Harbor will require use of capacity in existing disposal areas
including the Charleston ODMDS.

The Charleston ODMDS is one of the most active, frequently used sites in the South Atlantic
Bight. Originally, the management plan for ocean dredged materials disposal associated with
the Charleston Harbor complex called for two sites. The permanently designated ODMDS

was approximately 3 X 1.5 nautical miles in size. This site was designated to receive all
dredged material from maintenance dredging in the harbor and entrance channels.

Surrounding the permanent ODMDS, was a larger disposal site. This site encompasses an
area of approximately 5 X 3 nautical miles, and was designated for one time use in conjunction
with the Charleston Harbor 40-foot deepening project.

Based on the above design, monitoring activities began in 1985 tg assess the fate and impact of
dredged material placed within the ODMDS. Detailed bathymetric monitoring of the ODMDS
and surrounding area have generally been conducted annually by the Corps since 1985. The
primary objectives of these bathymetric surveys were to: (1) document the location and
configuration of mounds created with dredged material, which was placed along narrow .
corridors within the ODMDS, and (2) determine whether these mounds were stable.

Monitoring of bottom sediment characteristics and biological communities in the area was
conducted primarily by the South Carolina Department of Natural Resources (SCDNR)
working under contract to the Corps. This latter effort, which was conducted in 1987, focused
Jargely on obtaining baseline data on the structure and composition of benthic communities and
sediment characteristics (physical and chemical) in and around the permanently designated
ODMDS (Winn et al. 1989). The SCDNR benthic sampling program was designed around the
corridor disposal concept with a network of stations positioned to intercept the migration of
material over the bottom, if it occurred, and assess changes in the benthic communities or
surface sediment characteristics resulting from the movement of dredged material. The 1987
baseline survey detected minor changes in benthic community structure and sediment
composition related to a disposal operation completed in 1986, and some movement of the
material was detected away from the disposal site (Winn et al., 1989). However, this

133



movament did not appear (o significantly altier sediment compesition or benthic commumues
outside the ODMDS,

In the Fall and Winter of 1989-1990, local fishermen reporied that disposal operations
oceurring in the permanently designated ODMDS were impacting a live bontom area within the
western quarter of that area. Until that time, no significant live bottom areas were known to
exist within or near either disposal area. Subsequent video mapping of the sea floor conducted
by the EPA in the vicinity of the ODMDS confirmed severa] areas of live bottom within and
beyond the boundaries of both sites. As a result of this survey, management strategies were
developsd to avoid disposal on the mapped live bonom areas, Studics to assess the impact of
dredged marerial re-suspension and disposal plume turbidities on sessile live bottom fauna at
one representative site within the ODMDS wers initiated.

Based on the above, 2 Site Management Plan was developed through interagency coordination
of the Corps, EPA, the Service, and the SCONR. The plan was completed and signed by the
Corps and the EPA in March of 1993. This plan requires that material suitability for ocean
disposal be verified by the Corps and agreed to by EPA, places no seasonal restrictions on use
of the site, specifies placernent of materials at exact locations based on agreement between
EPA and the Corps, and requires electronic verification of placement by dredging contractors
s part of monftoring requirements. Fine grained materials are 10 be placed in the eastern
portion of the site while coarsc-grained materials not used for other beneficial purposes (i.e.,
beach nourishment) are 10 be vscd to expand 2 "deflecijon berm” providing an L-shaped
barrier for protection of off-site resources to the south and west of the ODMDS. Since there
is 3 ngh likelihood that the majority of materials from this project would be placed at the
ODMDS, it is important to insure compliance with this management plan.

Ongoing bascline srudies within and surrounding the ODMDS continue. Two annual
assessments were conducted in 1993 and 1994, These sampled benthic assemblages and
sediment characteristics at 200 stations during one intensive sunuxer sampling perind. These
raports are due to be released shorly.

Although the Corps of Engineers does not have immediare plans to develop any new upland
disposal sites, it Is logical to assurne that a1 some time in the furure 2 number of other disposal
ared sites may need to be considered for future decpening and maintenance of Charlesion
Harbor. In anticipation of the loss of the Danjel Island disposal siie due 1o development of the
island, the Charleston Harbor Disposal Area Study funded by the South Carolina Coastal
Council evaluated 20 sies in the project area based on environmental and enginsering
coustraints. Results of this srudy may be used as a tool for initial analysis of any new disposal
areas for fuire maintenance of the Charlesion harbor project.

Ore of the greatest potential impacts of harbor-deepening is the hydraulic modification which

will result in changes in circulation, sedimentation, and salinity patterns (Alien and Hardy
1980). Increased erosion and/or sedimentation due to changes in circulation patierns may
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degrade wetlands and fish/shellfish habitat. Increases in ocean derived sediments introduced
into the harbor may lead to increased maintenance dredging and the need for additional
dredged material disposal areas in the future. Although there has not been documentation of
the sources of sediment deposition in the harbor, nor strong documentation of the success of
the Rediversion Project at significantly lowering such deposition, there has been speculation
that ocean derived sandy sediments may be contributory to the shoaling rates and hence
maintenance dredging burden in Charleston Harbor. Salinity and sediment type are major
factors controlling distribution of benthic populations in the Charleston Harbor estuary,
although the relationship of these parameters with faunal distribution patterns is not very
strong in the lower harbor area encompassed by this project (Van Dolah et al. 1990). Salinity
is a major factor influencing plant species composition in tidal marshes (Pearlstine et al. 1990)
and availability and distribution of nursery areas. According to a mode! run by the Corps’
Waterways Experiment Station, the project would not result in a change in salinity patterns in
the harbor.

At the dredging site, potential water quality impacts include increased turbidity and oxygen
demand, and release of contaminants and nutrients - particularly free sulfides, hydrogen
sulfide, and arnmonia. Good maintenance and dredging practices can limit water quality
impacts of pipeline dredging. Overflow from hopper dredges can cause high turbidity levels
(Allen and Hardy 1980). At open water disposal sites water quality impacts are similar to the
above, but of greater magnitude due to the release of larger amounts of dredged material into
the water column.

Dickerson et al. (1991) reported that hopper dredging in several southeastern entrance
channels has caused high sea turtle mortalities due to entrainment by the draghead. Van Dolah
et al. (1992) concluded, after a 15 month survey of the Charleston Harbor entrance channel,
that sea turtle densities were sufficient to warrant concern over mortality from hopper
dredging.

The following planning objectives were developed considering the above problems.

1. Avoid impacts to estuarine wetlands in the Charleston Harbor study area.

Estuarine wetlands provide the highest quality fish and wildlife habitat in the Charleston
Harbor study area. Harbor development and maintenance have resulted in loss of
approximately 6,300 acres of wetlands due to filling and dredged material disposal. Future
harbor activities should avoid or minimize the use of these highly valuable habitats.

2. Avoid impacts to marine live bottom habitat in the vicinity of the Charleston ODMDS.

Offshore live bottoms provide productive and diverse invertebrate and fish habitat and are
important to recreational fisheries. The predominant offshore marine sand bottoms provide
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only low value invertebrate and fish habitat. Therefore live bottom habitat needs to be
protected. o

3. Maintain water quality suitable for management of diverse and productive fish and wildlife
populations in Charleston Harbor.

Good water quality is an essential component of productive wetland wildlife habitat.
Currently, water quality in most of the study area is suitable for most fish and wildlife
purposes. Proper planning needs to ensure that harbor development would not degrade water

quality.
4. Avoid hopper dredging impacts to endangered sea turtles.

Available information indicates that hopper dredging in the Charleston Harbor entrance
channel could cause substantial sea turtle mortality. Measures need to be implemented to
avoid impacts to these endangered species. These measures should include state of the art
avoidance measures such as those currently in use by the Charleston District in cooperation
with the National Marine Fisheries Service including use of the new draghead designed for this
purpose and limiting the temporal window for dredging to periods to those outside of the
turtle’s presence.

5. Avoid design alternatives which would inordinately increase the need for future
maintenance dredging.

Increased maintenance dredging increases disturbances to benthic communities and water
quality. It also puts pressure on the limited disposal space available.

EXISTING FISH AND WILDLIFE RESOURCES

AQUATIC SYSTEMS

Aquatic systems in the study area provide high value fish and wildlife habitat. Marine and
estuarine wetland systems as described by Cowardin et al. (1979) are common in the study
area.

Marine System
The near shore ocean community , which delimits the eastern boundary of the study area may
be classified as marine, subtidal, unconsolidated bottom habitat (Cowardin et al. 1979). This

community is comprised of surf zone, a shallow inshore water region, and a deep-water
offshore area. Bottom sediments, which are predominantly sand, provide low value fish
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habitat (Barans and Burrell 1976). Vascular plants are absent from the near shore community,
although phytoplankton and seaweeds are present where sufficient light penetration‘and
suitable substrate occur.

Widely scattered outcrops of rock, relict worm tube reefs, and other materials provide vertical
relief and attachment sites for sessile benthic invertebrates. The physical cover and sessile
invertebrates attract motile invertebrates and fish. These "live bottoms" are rich in abundance
and diversity of invertebrates and fish and are important to the recreational marine fishery
(Sandifer et al. 1980). ~

The ocean beach (to the high water line), sand bars, and sand flats in the study area are
classified as marine, intertidal, unconsolidated shore (Cowardin et al. 1979). These intertidal
beaches, sand bars, and flats experience almost continuous changes as they are exposed to
erosion and deposition by winds, waves, and currents, Sediments are unstable and vegetation
is absent. Wave action, long shore currents, shifting sands, tidal rise and fall, heavy
predation, and extreme temperature and salinity fluctuations combine to create a rigorous
environment for macroinvertebrates, the predominant fauna.

Zooplankton, benthic invertebrates, fishes, birds, mammals, and reptiles are all important
faunal components of the marine system. Important game fishes in inshore waters include
spot, croaker, flounder, spotied seatrout, sheepshead, bluefish, southern kingfish, black drum,
and red drum. Some of the world's most popular big gamefish are found in deeper offshore
waters, including king mackerel, wahoo, dolphin, blue and white marlin, swordfish, and
sailfish. Numerous shorebirds and wading birds utilize the study area's marine habitats.
Aquatic mammals, including various whaie and dolphin species, occur in the marine waters.

Estuarine Systems

The estuarine system consists of open water tidal habitats and adjacent tida] wetlands that are
usually semi-enclosed by land but have access (either open, partly obstructed, or sporadic) to
the open ocean, ‘and in which ocean water is at Jeast occasionally diluted by freshwater runoff
from land.

Brackish and salt marshes of the study area are classified within the estuarine system, as are
mud flats, oyster reefs, stream beds, and shorelines. Classes of the estuarine system present
include emergent wetlands, unconsolidated bottom, stream bed, unconsolidated shore, and
reef.

Intertidal, emergent wetlands are the most conspicuous class of the estuarine system in the
study area. These include salt and brackish water mharshes. The low salt marsh is regularly
flooded by daily tides and extends from about mean sea level to the mean high water (MHW)
level. Low salt marsh is monospecific, being vegetated with smooth cordgrass. The high
marsh occurs above MHW, is flooded irregularly by spring and storm tides, and has a varied
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plant composition. Halophytes occurring in abundance include black needlerush, saltmeadow
cordgrass, saltgrass, sea ox-eye, glasswort, saltwort, sea lavender, and marsh aster.

Brackish water marshes represent a transition zone between salt marshes and tidal freshwater
marshes. Plant species found in the more seaward brackish marshes are quite similar to those
of the upper high marsh zone of the sait marsh. Pure stands of black needlerush may occur in
these marshes. Saltmarsh bulrush, aster, marsh elder, sea-myrtle, panic grass, saltneadow
cordgrass, sea ox-cye, broomsedge, and seaside goldenrod also may be present. Giant
cordgrass occasionally appears along upland borders of the more seaward brackish marshes.
As salinity decreases, giant cordgrass generally replaces needlerush as the dominant plant.

These emergent wetlands are highly productive natural systems that provide spawning,
nursery, and feeding habitat for important commercial and sport fishes. An estimated 95
percent of all commercial finfish and shellfish and most marine sport fishes inhabit estuarine
areas during all or part of their life cycles. Estuarine emergent marshes also provide valuable
habitat for various waterfow! and other wildlife species, including wading birds, shorebirds,
and mammals such as the marsh rabbit, marsh rice rat, river otter and mink

Estuarine intertidal shorelines, sand bars, and mud flats are classified as intertidal,
unconsolidated shore (Cowardin et al. 1979); these are typically grouped together as intertidal
flats. Peterson and Peterson (1979) define intertidal flats as those portions of the unvegetated
bottom of sounds, lagoons, estuaries, and river mouths which lic between the high and low
tide marks. These areas occur along shorelines of islands and of the mainland and as emergent
bottoms in areas unconnected to dry land. Intertidal flats are composed of sandy and muddy
sediments in a wide range of relative proportions. Intertidal flats also provide valuable habitat
for benthic invertebrates which are heavily preyed on by fish, wading birds, and shorebirds.
Over 50 species of fish live and feed on intertidal flats during high tide. As many as 16
species of fish are, at least in part, dependent on prey which lives or forages on the flats
(Peterson and Peterson 1979). These areas are also extremely important feeding areas for
wading birds and shorebirds.

Estuarine, intertidal, reef habitat is represented primarily by oyster reefs occurring in estuarine
intertidal zones. The American oyster can tolerate a wide range of salinity, temperature,
turbidity, and oxygen tension and is therefore adapted to the periodic changes in water quality
that characterize estuaries. Oysters often build massive, discrete reefs in the intertidal zone.
Opyster reefs occur throughout the project area but are closed for recreational and commercial
harvest due to unacceptable water quality. Water quality in the Wando River upstream of the
Wando terminal is suitable for shellfish harvest. Closed oyster reefs still perform a variety of
ecological functions in support of the estuarine system. These include stabilization of
erosional processes, modification of long-term changes in tidal stream flow and overall marsh
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physiography, mineralization of organic carbon and release of nitrogen and phosphorus in
usable forms, and provision of stable islands of hard substrate in otherwise unstable *
environments. This latter function is particularly important from an estuarine habitat
perspective (Bahr et al. 1981).

FISH AND SHELLFISH

Fishery resources within Charleston Harbor and the project area consist of numerous estuarine
and marine species. Demersal fish species which are typically associated with the lower water
column and substrate of Charleston Harbor include star drum, croaker, bay anchovy, Atlantic
menhaden, spotted hake, weakfish, spot, blackcheek tonguefish, white catfish, and silver perch
(Van Dolah et al. 1990, Shealy et al. 1974). Other fish species which are of commercial or
recreational value and are commonly found within Charleston Harbor include flounder, red
drum, spotted seatrout, bluefish, Atlantic croaker, snot and black drum. Life histories and
population dynamics of several of these species was recently investigated in the Charleston
Harbor estuary and other State waters (Wenner et al. 1990).

Four anadromous fish species, American shad, blueback herring, hickory shad, and striped
bass, and one catadromous species, American ee! utilize Charleston Harbor and its tributaries
as migration routes and spawning areas. The shortnose sturgeon, an endangered species, has
been documented as rarely occurring within Charleston Harbor (Van Dolah et al. 1990).

Fishes which commonly reside within the intertidal marshes of the project area include
mummichog, sheepshead minnow, Atlantic silverside, and bay anchovy. Other species which
frequent intertidal marshes include both species of mullet and several species of Sciaenids.
Tidal pools in the high marsh areas are inhabited by species such as sailfin molly and
mosquitofish.

Charleston Harbor estuary supports large populations of penaeid shrimp and blue crab which
are harvested both commercially and recreationally. The shrimp fishery is South Carolina's
largest commercial fishery, averaging 3.24 million pounds (11.8 million dollars) annually
during recent years. The Charleston Harbor estuary contributed approximately 20% of the
state's total 1978-1987 shrimp landings. Annual commercial landings of blue crab averaged
6.17 million pounds (1.7 million dollars) during recent years, with Charleston Harbor
accounting for about 8% of the statewide total (Van Dolah et al. 1990). Charleston harbor
also supports one of the state’s highest utilized estuaries for recreational bait shrimping
representing 43, 44, and 45 percent of statewide recreational shrimping use for 1988, 1989,
and 1990, respectively (Joe Carson, SCDNR, personal communication). If these percentages
are applied to the 13,366 issued licenses for 1994, the importance of this area for recreational
use is impressive.
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ENDANGERED SPECIES ,
The Charleston Harbor study area supports a number of endangered and threatened species
(Table 2). Maintenance and enhancement of habitat for endangered and threatened species is
an important Service goal. The species listed in Table 2 should be taken into consideration
during the alternatives analysis for this project including potential needs for future new
disposal sites. .

Table 2. Federal Endangered (E), and Threatened (T), Species Occurring In
Charleston County, South Carolina. .

West Indian manatee (Trichechus manatus) - E
Bald eagle (Haliacetus Jeucocephalus) - E
Bachman's warbler (Vermivora bachmanii) - E
Wood stork (Mycteria americana) - E
Red-cockaded woodpecker (Picojdes borealis) - E
Arctic peregrine falcon (Falco peregrinus undrius) - T
Piping plover (Charadrius melodus) - T

Kemp's ridley sea turtle (Lepidochelys kempii) - E
Loggerhead sea turtle (Caretta caretta) - T
Leatherback sea turtle (Dermochelys coriagea) - E
Green sea turtle (Chelonia midas) - T

Shortnose sturgeon (Acipenser brevirostrum) - E
Canby's dropwort (Oxypolis canbyi) - E
Chaff-seed (Schwalbea americana) - E

Pondberry (Lindera melissifolia) - E

Sea-beach pigweed (Amaranthus pumilus) - T
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FUTURE OF FISH AND WILDLIFE RESOURCES WITHOUT THE PROJECT

'
'

Threats to the above-described fish and wildlife resources of the Charleston Harbor area are
primarily related to continued growth and development of the surrounding areas. Charleston's
population is projected to increase by more than 50% from 500,000 to almost 800,000 over
the next twenty years (Charleston Harbor Project, 1994). Direct loss of valuable aquatic and
aquatic-related habitats from commercial and rasidential developments are not anticipated to be
cumulatively significant due to in-place reguiatory mechanisms and a public awareness of the
value of these systems. However, increased population size is directly associated with -
increasing nutrient Joads by increasing the demand for sewage treatment, industrial discharges,
and stormwater runoff. The Charleston Harbor Project, funded by the National
Oceanographic and Atmospheric Administration's Office of Coastal Resource Management
through a Special Area Management Plan managed by the South Carolina Office of Ocean and
Coastal Resource Management, has identified eutrophication as the most serious potential
threat to the sustained health of the Charleston Harbor estuary (Charleston Harbor Project,
1994).

Such eutrophication could cause changes in dissolved oxygen levels and other water quality
characteristics. This in turn could result in shifts in estuarine community structure affecting
primary nursery areas and important feeding areas for many recreationally and commercially
important species. Such trends could be controlled through careful planning, controlled
growth, and control of both point and non-point discharges.

SELECTED PLAN AND ALTERNATIVES

As described in the Draft Feasibility Report for this project, the selected plan consists of
deepening Charleston Harbor from 40 feet to 42 feet (minimum) or 45 feet (maximum) below
mean low water with 2 feet of allowable overdepth and 2 feet of advance maintenance
dredging (except for the entrance channel).

The navigation channe]l would be 800 feet in width seaward of the jetties and slope out to the
47 foot ocean contour. The channel would widen to 1000 feet just outside the jetties and
return to an 800 foot width within the jetties, reducing further to 600 feet in width near
Sullivan's Island. The width would remain at 600 feet for the rest of the federal navigation
channe] with the exception of the Daniel Island Reach which would vary from approximately
600 feet to 875 feet in width for proposed terminal access and the Horse and Shutes/Folly
Reach where realignment to straighten the channel would result in a 900 to 1000 foot wide
channel.
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Dredged material from the deepening would be placed in existing upland disposa! areas and at
the Charleston ODMDS. Potential upland disposal sites include the Clouter Creek Disposal
Site, the Daniel Island Disposal Site, the Navy Weapons Station Disposal site, the Drum Island
Disposal Site and the Morris Island Disposal Site (see figure 2). Sediment chemistry and
bioassay testing are planned to determine which material would be suitable for ocean disposal.

Project modifications which are proposed specifically to accommodate a new port facility at
the southwest end of Daniel Island include: (1) construction of a 1000 foot long sheet pile
contraction dike; (2) repairing two existing contraction dikes within their original footprint; (3)
constructing an approximately 80 acre, 49 foot deep turning basin in subtidal bottoms; and (4)
placement of approximately 3 million cubic yards of dredged material in the Clouter Island
diked disposal area. As currently proposed, the new contraction dike would involve
excavation of an 80 foot (bottom width) by -10 foot (MLW) canal through 300 feet of marsh,
backfilling the excavated area with marl “crush and run” and rip-rap, constructing the sheet
pile wall into the stone base, and restoring the excavated area to grade with excavated marsh
materials.

Alternatives appear to be limited. A "no action” option would maintain the harbor at its
previously authorized design depth of 40 feet plus 2 feet of allowable overdepth and 2 feet of
advance maintenance (2+2). Depth options of 42 feet (and 2+2) to 45 feet (and 2+2) at
one foot increments represent the primary alternatives considered with the exception of
alternatives for material disposal. As described above these latter alternatives are limited to
use of existing upland sites and/or the Charleston ODMDS. Some alternatives for the new
contraction dike have been considered. As originally presented in the draft feasibility report,
the contraction dike through marsh habitat was proposed as a solid fill marl causeway.
Alternatives for location of the new terminal facility are not addressed in the study.

DESCRIPTION OF POTENTIAL IMPACTS

DREDGING IMPACTS

Loss of organisms at the dredge site results from physical removal by the dredge. Depending
on the depth dredged, all or most of the resident organisms may be physically removed. Some
studies indicate that benthic organisms will recolonize the dredge site (Allen and Hardy 1980).
However, in 2 shipping channel, maintenance dredging of shoaling areas occurs at regular
intervals, and may limit recovery of benthic populations. Van Dolah et al. 1990 found some
evidence of reduced benthic populations in the Cooper River, which is more heavily developed
for port and industrial activities, compared to the less developed Ashley River and Wando
River. In the case of the project currently under consideration, most of the dredging would
occur in current, deep, maintained channels. Therefore, in these areas, the post project
conditions would be similar to pre-project conditions. However, conversion of shallow, soft
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bottom benthic faunal communities to deeper water disturbed communities is anticipated at the
realignments for the Horse and Shutes/Folly Reaches and along the margins of the déepened
channel whose top width will expand due to deepening. Additional conversions may occur
with construction of a tuming basin and docking accommodation at the site of the new ports
terminal.

The impacts of dredging on the more motile components of the Charleston Harbor system will
depend upon their ability to avoid the immediate vicinity of the dredge and their individual
tolerance to suspended particles generated by dredge operation. Impacts on weaker larval and
post-larval organisms which may be present in high concentrations during seasonal
immigrations are expected to be greater. The ability of these less motile organisms to avoid
dredge entrainment is questionable and suspended particles block gills and food filters of larval
fish and invertebrates (Grant 1973). These phenomena are summarized by the U.S. Army
Corps of Engineers, Charleston District (1978): .

Action of the dredge cutterhead poses a threat of physical injury or monality to
any creature in its path. However, the mobility of fish populations enables them
to avoid this danger, with the exception of weakly mobile embryonic or larval
stages which are susceptible to adverse effects when they occur in the vicinity of
dredging activity. Actual monality of these early life forms in significant
numbers is unlikely unless they occur in great density however.

LaSalle (1991) suggests several key criteria in determining whether significant potential
impacts may warrant establishment of a dredging "window". One key factor is whether site
morphometry allows for organisms to bypass the dredge operation. Since
immigration/emigration routes for important estuarine and marine organisms are not confined
to the dredged channel area for much of Charleston Harbor, these effects are not likely to be
significant. However, organism ingress/egress is largely confined to the dredged channel in
the relatively narrow "throat” entrance to the harbor between the jetties and further
investigation into a seasonal window for dredging in this area may be appropriate.

Potential water quality impacts at the dredging site include increased wrbidity and oxygen
demand, and release of contaminants and nutrients - particularly free sulfides, hydrogen
sulfide, and ammonia. Good maintenance and dredging practices can limit water quality
impacts of pipeline dredging. Overflow from hopper dredges can cause high turbidity levels
(Allen and Hardy 1980). :

In response to previous concerns relative to hydraulic modification from deepening the harbor
channel potentially causing changes in circulation, sedimentation, and salinity patterns, a study
was initiated by the Waterways Experiment Station of the Corps of Engineers. Although we
have not reviewed the finalized study, our understanding is that modeling efforts have
demonstrated no significant changes in these parameters of concern.
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Dredging by hopper dredge in the outer entrance channel may result in the incidental take of
threatened and endangered sea turtles. Such incidents have been well documented in the
literature (Dickerson et al. 1991; National Marine Fisheries Service, 1991). Loggerhead
(Caretta caretta) and Kemp's ridley (Lepdochelys kempi) turtles have been shown to frequent
the Charleston Harbor entrance channel when water temperatures are above 16 degrees Celsius
(Van Dolah et al. 1993). A seasonal window for hopper dredge operations may be necessary
to avoid these impacts. It is our understanding that the Charleston District intends to comply
with the dredging restrictions in the November 1991 National Marine Fisheries Service
generic biological opinion on channel dredging which should serve to limit impacts on the
turtles.

DISPOSAL IMPACTS

Loss of habitat at the dredged material disposal site has historically, and continues to be, one
of the most obvious significant impacts of channel development. In Charleston Harbor
approximately 6,300 acres of wetland habitat, primarily estuarine emergent habitat, has been
lost. Deepening Charleston Harbor will require use of capacity in existing disposal areas
including the Charleston ODMDS promoting additional pressures for development of new
disposal areas.

Water quality may be affected by return waters from upland disposal sites. However,
Charleston District reports two sampling events when the removal of suspended solids
exceeded 99 percent.  Rupture of disposal dikes at existing areas is relatively infrequent but
could be disastrous for adjacent sensitive marsh and mudflat systems.

At open water disposal sites such as the ODMDS water quality impacts can be of concern due
to the release of large amounts of dredged material into the water column. Recent baseline
studies at the ODMDS which measured response of sponge respiration rates have shown that
live bottom communities adjacent to fine material dumping sites can be adversely affected (Bob
Van Dolah, SCDNR, personal communication). While following the current management plan
for the ODMDS will limit such impacts, it may be important to include detailed monitoring of
the fate and ecological effects of the materials disposed of at the ODMDS.

NEW CONTRACTION DIKE IMPACTS

This analysis is based on the current proposal (construction of a 1000 foot sheet pile
structure). Most impacts relate to the construction of the sheet pile wall through the marsh
rather than the physical presence of the wall itself. In consideration of sloughing and slope
stabilization along the proposed 80 foot (bottom width) by 10 foot (MLW) deep excavated
canal and deposition of excavated materials adjacent to the cut, an estimated 320 foot wide by
300 foot fong (2.2 acre) marsh area would be affected. Provided that the marsh is
successfully restored as proposed, these impacts may be relatively short-term (approximately
four to five growing seasons). Degree of impact and recovery will be dependent upon
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sensitivity in design and implementation as well as careful monitoring and remediation if
necessary of the marsh recovery.

SECONDARY (INDIRECT) IMPACTS

The primary purpose of the proposed deepening is to improve commercial navigation primarily
for the port and port related industries. Expanded port facilities are important economically
for the Charleston area. However, such expansions may result in physical impacts to fish and
wildlife resources through direct and indirect affects on habitat and water quality. These
impacts may take place at expanded port facilities such as the new container terminal proposed
at Daniel Island or at associated industrial sites which are induced by the new or expanded port
facilities. .

Since the proposed project would use only existing dredged material disposal sites, direct
affects of creating new or expanded sites for these purposes are absent. However, as
mentioned earlier, use of existing capacity by this project may indirectly require creation of
new or expanded disposal sites in the future. This is particularly true in light of the project’s
predicted increase in annual shoaling quantities of 780,000 cubic yards (Draft Feasibility
Report, page 50).

COMPARISON OF IMPACTS OF ALTERNATIVE PLANS

As mentioned earlier, alternatives to the project are primarily limited to alternative depths.
While the no action alternative would reduce or eliminate the impacts, maintenance of the
currently authorized 40 foot deep channel with 2 feet of overdredging and 2 feet of advanced
maintenance would still result in the class of impacts typical of dredge operations in shoal
buildup areas.

Similarly, selection of a shallower depth alternatives, rather than the 45 foot alternative, would
entail conversion of incrementally less undredged bottoms along the channel margins and
generate a reduced amount of material to be disposed.

It is unclear how integrally related the dredging of the turning basin and construction of the
compression dike for a new terminal at Daniel Isiand are to the project and planning
alternatives. Should the terminal be located further up the Cooper River at the navy base, site
specific impacts of the various options would have to be explored at that time.
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RECOMMENDATIONS

Based on the projected impacts above, The Service recommends the following actions/plan
modifications to reduce the potential impacts of the project on fish and wildlife resources.

1. Review through interagency committee (i.¢., Corps, Service, SCDNR, NMFS) the
necessity and particulars of a dredging window for the "throat” of the harbor entrance between
the jetties. This process should start by utilizing the methodology described in LaSalle (1991)
andwncenmteonmpommwmdomfmmgrmmdemuofkeymnmhupenmd
shrimp, blue crab, flounder, and red drum.

2. Establish 2 dredging window for hopper dredge work based on seasonally restricting work
to periods when the water temperature is below 16 degrees Celsius. Coordinate with the
National Marine Fisheries Service to implement this and any other necessary measures
avoiding hopper dredging impacts to endangered sea turtles.

3. Dispose of suitable materials at the ODMDS in accordance with the signed management

plan agreement. Also, in accordance with this plan, coordinate with appropriate agencies to
plan for detailed monitoring of disposal operations which track the fate of the materials and

their ecological effects (especially for large volumes of fine sediments).

4. Develop, in association with water quality agencies and resource agencies, a water quality
management/monitoring plan. The plan should address potentia! harbor deepening water
quality impacts, control measures, and monitoring both at the dredge sites and at disposal
areas.

5. Avoid deepening any areas for which modeling indicates a high sedimentation rate.

6. Bulk sediment sampling should be conducted in accordance with the Ocean/Inland Testing
Manuals for all areas with the exception of those which meet the exclusion criteria based on
sediment grain size. The results of all sediment testing including the completed elutriate tests
should be provided to the Service for review.

7. Conduct an alternatives analysis for the new contraction dike in the Cooper River. The
analysis should, within engineering efficiency constraints, evaluate location, alignment, and
construction alternatives consistent with reduction in impact on intertidal babitats, especially
those vegetated with emergent marsh.
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POSITION OF THE U.S. FISH AND WILDLIFE SERVICE

The direct impact areas for the proposed project are largely limited to areas already disturbed
for these purposes (i.e., dredging and deepening existing deep navigation channels; disposing
of materials in existing disposal areas). As a result, the project should not result in significant
and unacceptable impacts to fish and wildlife resources provided that the Service's
recommendations (above) are incorporated into the project. The Service favors the shallower
42 foot depth project because of reduced dredge activity and volume both initially and for
future maintenance activities. This alternative should be selected over the 45 foot depth
alternative unless there is an overriding economic justification for choosing the latter.
Environmental documentation in compliance with the National Environmental Policy Act
(NEPA) has not been initiated for the new port terminal facility. Therefore, the work proposed
in accommodation of the proposed Daniel Island port terminal appears premature and pre-
decisional relative to NEPA alternatives analyses for port location.
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Appendix A

FWCA Letters of Concurrence From the National Marine Fisheries Service and
the South Carolina Department of Natural Resources

UNITED STATES DEPARTMENT OF COMMERCE
Nations! O ic and A pharic Administretion
NATIONAL MAFINE FISHERIES SERVICE

Southeast Regional Office

9721 Executive Center Drive North
St. Patersburg, Florida 33703-2432

" February 5, 1996

Mr. Roger Banks

Supervisor

Charleston Field Office

U.8. Fish and Wildlife Service
P.0O. Box 12559

Charleston, South Carolina 29412

Dear Mr. Banks:

The National Marine Fisheries Service has reviewed the Fish and
Wildlife Coordination Act Report on the Charleston Harbor Deepening
study. The report describes fish and wildlife resources in the
study area, identifies potential effects on those rescurces, and
provides recommendations for reducing possible impacts.

We concur with the findings made in your agency's report and ve
endorse implementation of the recommendations provided. By copy of
this correspondance we hereby notify the charleston District of
their need to coordinate with our Protected Species Branch
personnel concerning possible impacts to shortnose sturgeon and sea
turtles. Related correspondence should be addressed to Mr.
Charles Oravetz at the letterhead address. -

We appreciate the opportunity to review the subject document.

Sincerely,

L)—- ‘Andreas Mager, Jr.
~ Assistant Regional Director
Habitat Conservation Division
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South Carolina Department of

Natural Resources

James A. Timmerman, Jr., Ph.D.
Director

February 22, 1996

Mr. Roger Banks
U.S. Fish & Wildlifc Service
P.O. Box 12559
Charlcston, SC 29422-2559
Dear Mr. Banks;
Personncl of the South Carolina Department of Natural Resources have reviewed the Fish and
Wildlifc Coordination Act Report on Charleston Harbor Deeping Study and concur in its findings
and recommendations.
Sincerely,
ures—

Robert E. Duncan
Environmental Programs Dircctor
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APPENDIX D

ENVIRONMENTAL CORRESPONDENCE

South Carolina Department of Archives and History

1430 Senate Street, P.0. Box 11,669, Columbia, Seath Carolina 29211 (803) 734.8577
State Records (803) 734-7914; Local Records (803) 734-7917

January 9, 1998

Lt. Col. Thomas F. Julich

District Engineer, Corps of Engineers
Charleston District

P. 0. Box 919

Charleston, SC 29402-0919

Re: Charleston Harbor Deepening
Draft Feasibility Report and
Environmental Assessment

Attn.: Mr. Braxton Kyzer
Dear Col. Julich:

Thank you for your letter of January 2, 1996, and a copy of
the "Draft Feasibility Report and Environmental Assessment for
Charleston Harbor, South Carolina".

We have reviewed the sections that address cultural
resources and have no additional comments.

We appreciate the opportunity to comment. If you have
quastions, please call me at 803/734-8615.
Sincerely,
~ P
Nore B
Nancy Prock, Supervisor

Review and Compliance Branch
State Mistoric Preservation Office
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South Carolina Department of

Natural Resources

&

Fabruary 6, 1995

%s. Rebin Socha

EN-FR

Dept. of the

Charleston District, Corps of Engineers
P.0. Box 919

Charleston, SC 25402-0519

RE: Charleston Harbor Despening Project
Dear Robin,

I have reviewed the 404(b)(1) Evaluation for the Charleston
Harbor Deepening Project for any potential adverse impacts on
underlying aquifers. The project involves deepening the Charleston
Barbor from 40 fest to between 42 and 45 fast balov mean low water.

According to SCDNR-WRD records, the top of the Cooper
Yormation lies betwveen the approximate elevations of =10 and =60
feet mean sea level in the project area, .with thickness varying
from 200 to 260 fest. This formation acts as the upper confining
layer to the Santee Limestone. The aquifers of the Bantes
Linestone and the underlying Black Mingo Formation contain salt
water in the vicinity of Charleston Marbor.

In light of hydrogeologic conditions, no adverse impacts to
aquifers are éxpected as a result of deepening Charleston Harbor by
a maximum of five feet. B8hould you need additional information,
Please fesl free to contact this office.

Brenda L. Hockensmith, P.G.
Senior Hydrologist -

cc: Rod Cherry, Section Chief
:hnnmn Park, Regional Nydrelogist
.
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South Carolina Department of

Natural Resources

Jaousry 18, 1995

LTC George H. Hazal

U.S. Army Corps of Engineers
P.O. Box 919

Charleston, SC 29402-0919

REF: P/N 94-1R498 -  Charleston Hubor Decpening & Widening Project
Charleston County

Dear Colonel Hazel:

neMCmemmomemhunﬁm&eMnfmdwm )

notice which proposes the deepening, vndemn: and mhpmw of the federal navigation
chanael for Charleston Harbor, South Carolina.

Thcplmmnmoldeepenmgm«mﬂmmmwsnngprojeﬂdepthof“fmb
42 feet a3 & minimum depth and 45 feet a3 s maximum depth below MHW with 2 fest of
allowable overdepth and 2 feet of advance maintenance.

The navigation channel would be 800 fect wide beyond the jetties. Within the jetties the channel
width would remain at 1000 feet, reducing to 600 feet wide near Sullivan's Island and
remmaining 8t 600 feet wide for the remainder of the federal navigation project. The width of
Daniel Island Reach would vary from approximately 875 feet to 500 feet for proposed terminal
access. The eatrance channel would extend to approximatly the $1 foot ocean coatour. Channel
realignment would include Horse Reach and Shutes Folly Reach to improve navigability -

' Dredged material is proposed to be placed in existing uplaad disposal areas snd at the Charlesion
Ocean Disposal Site(ODMDS). Poteatial upland disposal sites include Clouter Creek Disposal
Site, Daiel Island Disposal Site and Morris Island Disposal Sita.

The US. FkhMWﬁWMMM»M-mMMMMM
Wildlife Coordination Act Report on the project, dated Docember, 1994, which provides an

overview of the possible impacts to fish and wildlife resources that might occur as 8 reqult of the
project and recommendations of measures to provide for optimum protection of those resources.

mnmwmmmmammummnhmm
concur with its findings and recommendations ad request that they be acceptad as the position
of the Departmeant of Natural Resources
Sincerely,
Robert E. Duncan
Envimmuu\homnim
e OCRM/Moors
USFWS
USEPA
NMFS
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May 2. 1993

U.S. Army Comps of Enginesrs
Charleston District

P.0. Box 919

Charloston, SC 29402-0919

Re: Certification in Accordance with Section 40] of the
Clean Waier Act, 3s amended.

U.S. Amy Corps of Engineers
Predying

Charleston Harbor

Charleston County

PIN 94-1R-498

Dear Sir:

We have sevicwed plam for this project and determnined there is » reasonsbic sssurance that the
proposcd project will be sunducted in 8 manner consisient with the Centification requirements of Section
401 of the Federal Clean Water Act, as amended. In accordance with the provisions of Section 4U1, we
esniify that thiz project, subject to the indicatcd conditions, is consistent with applicable provisions of
Section ~ 2 of the Pederal Clean Water Act, as amended,  We also hereby cerntify that there are no
applicable eMuent limitations under Sections 301(b) and 302, and that there are no applicahle standards
under Sections 306 and 307.

This centification is subject to the following condlions:

1. Dredging must be limited, when potsible, $0 the winter months
when D.O.  concentrations are bighcat and biological activity is
lowest (Nov. 1 through Mar. 31).

2. Monitoring reports from the chosea disposal sites should be
m’h submmitied to the Department’s Division of Water Quality
review,

The §. €. Depsrunent of Health and Environments) Control raserves the right to impose additional
conditions on this Certification to respond lo unforssecn, specific problems that sight arise and w0 take
any-anforoement action necessary ¥ ensure compliance with State water qualicy standards.

m%(’ %.wa./

Division of Water Qulky
and Shellfish Sanitation :
SCK:HWS Burews of Water Polhstion Contral
[ Ammy Corps of Engineers,
Charlesion District
Tiiden District Office
OCRM -
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SOt CAOINR o Commissioner: Dougies £ Sryant

D H E ‘ Sears: John M. Saries Chairmen Pichard & Jabbour, 0K,
Sendes J. Molander, Becretary Winiam M. PR, ., MO

Aoger Lasks, Jr.
‘et of Heslh and Ervirchments! Control o Heah, g the
4130 Faber Place, Suile 300
Cherteston, 5C 20406

Office of Ocean and Coastal Resource Management
H. Wayne Beam, Ph.D., Deputy Commissioner [ L Brooks, Assi Deputy Ci

(803) 744-5838 {803) 744-5347 (fax)

Februmry 1, 1896

Mr. Richard M. Jackson, P. E.
Charieston District Corps of Engineers
Post Office Box 919

Charieston, South Carcling 29402-0919

Re; Amendment to Charleston Harbor
Despening Widening Project
Charleston county
Federal Consistency

Dear Mr, Jackson:

The staf of the Office of Ocean and Coastal Resource Management (OCRM) certifies that the
above referenced project is consistent with the Coastal Zone Managemant Program. This project
approval is based upon revised pians submitted to SCOHEC/OCRM on January 31, 1996, and
marked as such. Except as shown on these plans, no construction is 1o occur in any wetland areas.
These plans do not include approval fur construction of the proposed Daniel island Terminal Facility.

interested parties are provided ten days from receipt of this letter to appeal the action of the

OCRM.
Sinm%
Robert D. Mikell
Director of Planning and
Federal Certification
JHA23187/k

[~ Dr. H. Wayne Beam
Mr. Christopher L. Brooks
Mr. H. Stephen Snyder
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Casvatonan Bovghne £ Bt ' .
EH E C e -...."""‘..".“..".'%.‘."‘.::'. a2,
Seisnder, Gomniny Poge Lanin,

&
Gumet R Maghon 8
i Svle 308
an »-vna“ Promoiing Moall, Praiostieg o Savbanmpnt
Office of Ocean and Couul Roesource Management
08 Nayme Boom, M D, Daputy Oammssioner C\ishpher L. Brosks, Assisten! Daputy Comvussionsr
(803) 744-5838 awm-mr
March 10, 1908
LYC Goeorge M. Hezel
U. 8. Army Corps of Engineers
Post Office Sox 819
Charigsion, South Cerolina 20402-0010
Re: Mmmm
rieston County
PM“-\MN
Faderal Consistency
Dest Col. Hazek

The Office of Ocean and Cosstal Resource Managemernt concurs with the recommendations
ofthe V. 8. Fish and Wugiite Servios.
The staff of the Otfice of Ocean and Coasts! Resource Management (OCRM) certities thet -

the abovs referanced project is tant with the Coastal Zone Mana © the
masimm axnd prachcenia. The canieaton sha 4arve 44t S pprovel By e OCAL

- interesiod pertias are provided ian #sys from rece!pt of this letier 10 appea! the aclion of the
OCRM. The action spproved hergin shall becoma ns! ten days from recsipt of ihis lstiar provides no

appeal is received.
‘t.":‘*‘f“
o4
JHARI231ARSK
[ 3 Dr. K. Weyne Seam
M. Christopher L. Brooks
M. Rebert D. Mikel
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Planning Branch ' FEB 1 4 1995

Mr. Roger L. Banks

U.S. Fish and Wildlife Service

P.O. Box 12559

Charleston, South Carolina 29422-2559

Dear Mr. Banks:

The U.S. Army Corps of Engineers, Charleston District has reviewed the Draft Fish
and Wildlife Coordination Act Report on the Charleston Harbor Deepening Study and offers
the following comments on the report:

1. Page iii, second paragraph - The channe! in the Cooper River to Goose Creek is
generally 600 feet in width and the channel in the Wando River to the Wando terminal is 400
feet in width.

2. Page iii & iv - Service Recommendations

a. "Review through interagency committee (i.e., Corps, Service, SCDNR,
NMFS) the necessity and particulars of a dredging window for the "throat® of the harbor
entrance between the jetties. This process should start by utilizing the methodology
described in LaSalle (1991) and concentrate on important windows for ingress and egress of
key resources such as penaeid shrimp and red drum.”

The deepening work in the entrance channel may be conducted in conjunction with
maintenance contracts involving hopper or hydraulic dredges depending on the type of
material that is scheduled to be dredged. Our office will review the LaSalle methodology in
consideration of themeommmded species.

b. “"Prepare an analysis of the effect of the project on the provided
endangered and threatened species list for Service and National Marine Fisheries Service
concurrence. "

Correspondence to complete the above is underway.

¢. “Establish a dredging window for hopper dredge work based on seasonally
restricting work to periods when the water temperature is below 16 degrees Celsius.
Coordinate with the National Marine Fisheries Service to impiement this and any other
necessary measures avoiding hopper dredging impacts to endangered sea turtles.”
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A grodging window of December § to Maxeh 31 for svoidoxe of ses turtigs is
presently in place for hopper dredging and is adbered to by the Corps of Bngineers (CCE).
However, the COE bas spent 53.5 million on & turtle reserch program. A draghend thas
will prevent or significintly reduce entrainment of s turtiss by hopper dredges was
developed. If these dragheads continge to function &3 expoctad and become svaiiehie, they
mybcwiaﬁwahmmm following coordination with state £nd fodersl
TESOUN: Kgenciss.

4. "Dispose of suitble maserials w the GDMDS in sccondsace with the
sgned management plan agreement.  Also, In scoordance with this plan, coordinate with
speropriste agencies to plan for detailed monitoring of disposal operations which track the
sz of the materisly and thelr scological effects (especially for Iarge volumes of fine
wdiments).”

A contrsct is mwmmmwwmw
maﬂmﬂmﬁwmdﬁm mmumw&m
duepering. Beceuse of the quantity of the magerial, jt Is expecisd that the deepening work
will be condurted in conjunction with meintensnce dredging contracts over & period of yesrs.
The Chirleston District hag & monitoring and munagement phan in place for the Charleston
CDMDS that was written through coondination with & resource ageoacy “task force®,
Intensive monitoring of the site hay been conductad for the last two yeurs and is continuing.
Monitoring will continue 53 agreed ypon in the sunagement plan bot will grobably be
modified with consideration given to the dredging projoct scope of work and the
recommendations of the task force.

& "Develop, in association with water guality agencies and resomrce sgencies,
2 water quality menagement/monitoring plan, The plan should sddress poiential harbor
derpening waler gulity impacts, cootrol messures, and moaiioring both at the dredge gites
and 2t disposal areas.”

The 404(b)(1) for this project addresses impacts, minimization messures s discosses

Mwﬂmgmﬁuﬁm»h&mﬂmwﬂ!mnwﬂnmm .
SCDHEL,

f. *Avoid dewsening asuy srear for which modeling incHicates » Bigh
sudimesation rawe,"

mmmxmwwmmmmamm - the
mmummmmmmwm shipping
traffic. M is possidle that the realipoment may canse additional shosding whick cannot be
avoided, bul vusually high sedimentation rates are not expected.
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g “Bulk sediment zampling should be conducted in accordance with the
Oczenf/lnland Testing Manubly for afl areas with the exception of thase which meet the
exciusion criteria based on sediment grain size, The results of al} sediment testing including
ths completed clusrixte tests should be provided to the Service for review,®

Total and dissolved modified clutrists tests have been performed in sccordance with
the Inland Testing Manual and psing the methods developed by WES. These tests have beess
performed on material identified for placement in existing vpland disposal areas s requirsd
by SCDHEC for Section 401 Water Quality Certification. Results of these analyses are
enclosed. As noted in item 4, sbove, physical, chemical and biological testing of the
proposed dredged sediments began in mid-Januazy 1995, with injtial results expected in
March 19935, Results will be made available to anyone of any agency who risjuests the
information.

3. Page 2 - Change 3000 ofs to 4300 &fs in the second full paragraph. Prior o
impiementation of the rediversion project in 1986, WES investipated vazious flow relesses
from Pinopolis D, The amount of 4500 cfs weeldy average was recommendded and has
been in practice evex since the beginning of the project.

4, Page 3, Figure I - Label Morris Istand and Mt. Pleasant.

5. Page 4, Existing Navigation Project « It should be noted that some chanpes were
mads to the suthorinad project as discussed bedow:

4. The turning basin dlameter at the head of the Cooper River was enlarged to
1,400 feut,

b, The first tangent and the lower turning basin in Shipyard River were
despened to 38 feer. Deepening of the upper Shipyard River channe! was deferred.

€, Widening about 2,000 feet of the upper Shipyard River Channel 1o 250 feet
was deferred.

d. Enlargement of the two Shipyard River tuming basing was deferved,

e. Enlarging and deepening the anchorage basin st the junction of the Cooper
and Ashley Rivers to 40 feet was deferrad,

f. Ihe Columbus Strwe? turning basin was relocated and enlarged to 1,400
foez,

6. Page &, second 1o the Ing? paragraph - Advance mainteoance dradping is conducted
prior o overdepth dredging. Please list advance maintenance before overdepth dredging in
the report,
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7. Page 6, latt paragraph (3) - Models conducted by WES indicste that the denpening
praiect will zot cause any affects to the salinity distribution in the harbor, '

8. Page 7, thind paragraph {6) - As described in the public notice for 407 Water
Quality Certification and in the 404(b)(1} Evaduation, this project does not address the
impacts associated with new or expanded port facilities because the COE is not responsible
for construction of post facilites. The South Caroline State Ports Authority will address
impacts relsled to additional port facilities when the facility(s) and proposed location(s} sre
determnined.

9. Page 8, middie of the third peragraph - The contractors are. not *dizposal*
contractors, they are “dredging® contracton.

10. Page 8, last paragraph - mmﬁdoeammmdmdwdnpmymm
disposal sites in the foremesble future,

11, Page 9, first parsgraph - Why would thers be an increase in ocesr derived
sediments introduced intc the harbor following the decpening project? Please sxplain,

12. Page I0, #4 - The COE has spent $3.5 million over the jast few years on & turtle
research study. A new draghead has been developed in an attempt to reduce/eliminate the
impacts to sea turties from hopper dredging. Additionally, the Charleston District hag
mmmmmmMmMmekangmwmmg,mm
dredging only during the turte “window”, Other * m ammtmfarmudinlhc
wport. What additional measies are needed?

13. Page 15, Iast parsgraph -

a. The entrance channe! will siope to the 47 foot contour (for the 45 foot
project depth). No advance maintenance or overdepth will be applied.

b. Advinge meintenance dredging is conducted prior & overdepth dredying.
Please list advance maintonance before overdepth dredging in the report on pages 15 and 16.

¢. Some minar changes in the project include:

{1} mmmmmmmmummm
width, Just outside the jeities, the charmel will widen to 1000 feet, retuming to B0O feet -
within the jetties and further reducing in width to 600 feet near Sullivan's Island.

(2). There are no further changes in the channel width for the
remainder of the project. The channel ranges from 500 to 800 feet in width with two
exceptions, ‘Fhe Daniel Island Reach will vary from approximately 606 feet 1o 875 feet in
width for proposed terminal access, and the Home Reach and Shutes/Foily Reach, where
realignmest is proposed, will be 900 feet to 100D feet in width.

14, Page 16, first paragraph - Upland disposal for the dredged material include the
Navy Weapons Station Disposal Area and Drum Istand Disposid Area.
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15, Foge 16, thind paragraph - z:mummummum
desdged duting maintenance drodging. Maintenance dredging is relatively site dpecific with
dredging being conducted in the tame locations where shoals tooocur.  As 2 tesult, benthic
organisms throughout the entire channet are not impacied,

15, Page 20, Recammendations - these are afdrossed &t the beginning of this
conmnent letier,

17, Asz general comment, profect depths considered for the susly range from 43
forr mlv (o 45 foer miw at one foot increments. A 42 foot channel and a 45 foot channel are
not the only two designs considered, they are the limits of depths being considered for this
stody,

IR, Lastly, the correspondence from your office dated December 20, 1954 was in
response 1o public notice $4-1R-498 for the deepening project.  Your comresporience was
apparenily copind 1o the South Caroling Department of Health and Envirenmental Control,
Office of Goean and Coastal Rewsurce Management and 1o the Office of Water Unality
Certification, My office has received telephone calls from both offices requesting our
rESpOnSE 10 YOUT correspondence. A letter response for 3 federal project is mnnecessary when
a Fish and Wildlife Coondimtion Act Repors from your office is required by law. The
Coordination Act Report provides the required response &0 the public notice.  Furthermore, a
draft report should be received by our offios with mufficient time to revisw, comment and
receive 3 final docwment prior to fesmance of information within the document to other
agencies, ‘We would appreciate your consideration of this in the futme.

19. We appreciate the effort involved in the development of the Coordination Act
Report for this project and look forward to receiving the final document. X you have any
further guestions, please contact Robin Coller-Socha a1 803/T27-4696,

C-SOCHARGIK
Respectfubly,
PREACEER/EN-PR
JACKSON/EN-
GEORGE H. HAZEL KYZERFM-
Lievienxy Colonel, U.5, Army
District Engineer RERNDORAW
Enclosure WATERS/EM

BAZEL/L

163



February §, 1996
Planning Branch

Mr. Roger L. Banks
U.S. Fish and Wildlife Service

P.O. Box 12559

Charleston, South Carolina 29422-2559

Dear Mr. Banks:

The U.S. Army Corps of Engineers, Charleston District has reviewed the Fish and
Wildlife Coordination Act Report on the Charleston Harbor Deepening Study and o
the following responses to your recommendations on page 21: :

1. Review'through interagency committee (i.e., Corps, Service, SCDNR, NMFS)
the necessity and particulars of a dredging window for the “throat” of the harbor entrance
between the jetties. This process should start by utilizing the methodology described in
LaSalle (1991) and concentrate on important windows for ingress and egress of key
resources such as penaeid shrimp, blue crab, flounder, and red drum.

Response - Dredging in Charleston Harbor is currently restricted to a winter
window for hopper dredging which is in accordance with a NMFS Biological Opinion to
protect endangered sea turtles. Hydraulic dredging has never been restricted to a window
because the impacts are insignificant and short- term. Consequently, the Charleston
Harbor channel deepening and turning basin excavation will be conducted in conjunction
with standard dredging maintenance protocol. Dredging between the jetties will continue
to be accomplished with a hopper dredge, and therefore, would be restricted to a winter
window. . '

2. Establish a dredging window for hopper dredge work based on seasonally
restricting work to periods when the water temperature is below 16 degrees Celsius.
Coordinate with the National Marine Fisheries Service to implement this and any other
necessary measures avoiding hopper dredging impacts to endangered sea turtles.

Response - The Corps South Atlantic Division has recently completed Section 7
coordination with the NMFS to protect endangered sea turtles from the effect of hopper
dredging. This coordination included several years of specific studies to determine the
most effective method/methods to protect sea turtles. An incidental take limit was
established by the NMFS with Reasonable and Prudent Measures to insure that the take is
not exceeded. The Reasonable and Prudent Measures include a winter season window
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(when the water temperature is most ofien below 16 degrees Celsius), a newly designed
drag arm head, and an observer program to monitor the dredge overfiow screens.

3. Dispose of suitable materials at the ODMDS in accordance with the signed
management plan agreement. Also, in accordance with this plan, coordinate with
appropriate agencies to plan for detailed monitoring of disposal operations which track
the fate of the material and their ecological effects (especially for large volumes of fine
sediments).

Response - All dredged material will be tested to determine suitability for ocean
disposal prior to any deepening work. The Charleston District has a monitoring and
management plan in place for the Charleston ODMDS that was written through
coordination with a resource agency “task force”. Intensive monitoring of the site has
been conducted for the last two years and is continuing. Monitoring will continue as
agreed upon in the management plan but will probably be modified with consideration
given to the dredging project scope of work and the recommendations of the task force.

4. Develop, in association with water quality agencies and resource agencies, a
water quality management/ monitoring plan. The plan should address potential harbor
deepening water quality impacts, control measures, and monitoring both at the dredged
sites and at disposal areas.

Response - The 404(b)(1) for this project addresses impacts, minimization
measures and discusses the monitoring of upland disposal sites as per agreement with the
South Carolina Department of Health and Environmental Control (SCDHEC). Contracts
for dredging activities address environmental issues as required by law, and COE Quality
Assurance personnel oversee the dredging contracts and inspect/monitor the dredging
contracts and inspect/monitor the dredging operations to insure compliance. Monitoring
Htesting of effluent at the disposal area will continue as per the agreement with SCDHEC.

S. Avoid deepening any area for which modeling indicates a high sedimentation
rate.

Response - Channel realignment at Horse Reach and Shutes/Folly Reach were
proposed in order to eliminate navigation hazards and to accommodate larger shipping.
The tumning basin is necessary to allow ships a safe area to turn around. The proposed
location of the contraction dike will reduce shoaling in the Daniel Island reach by almost
50%. It is possible that the realignment may cause additional shoaling which cannot be
avoided, but unusually high sedimentation rates are not expected in either the
realignments or the turning basin.

6. Bulk sediment sampling should be conducted in accordance with the Ocean/
Inland Testing Manuals for all areas with the exception of those which meet the exclusion
criteria based on sediment grain size. The results of all sediment testing including the
completed elutriate tests should be provided to the Service for review.
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Response - Total and dissolved modified elutriate tests have been performed in
accordance with the Inland Testing Manual and using the methods developed by The
Waterways Experiment Station (the turning basin area is currently being tested). These
tests have been or are being performed on material identified for placement in existing
upland disposal areas as required by SCDHEC for Section 401 Water Quality
Certification. Result from testing is available or will be available to any agency who
requests the information.

7. Conduct an alternative analysis for the new contraction dike in the Cooper
River. The analysis should, within engineering efficiency constraints, evaluate location,
alignment, and construction alternatives consistent with reduction in impact on intertidal
habitat, especially those vegetated with emergent marsh.

Response - A model of this project including the location of the contraction dike
was prepared by The Waterways Experiment Station (WES). The contraction dike was
located by WES with consideration given to navigation safety, location of the proposed
turning basin, and location of an existing degaussing pier. However, shoaling reduction
was the prime purpose for the location. The proposed location of the contraction dike
located as it is will reduce shoaling in the Danial Island reach by aimost S0 %. All marsh
effected will, upon completion of the dike, be restored to its natural productive state
(this is addressed in the Project Environmental Assessment).

I appreciate the effort involved in the development of the Coordination Act Report
for this project. If you have any further questions, please contact Mr. Jim Woody of my
staff at (803) 727-4759. .

Respectfully,

Richard M. Jackson, P.E.
Acting Chief, Engineering and Planning
Division
WOODY/4759/KH
K.HARRIS/EN-P
PREACHER/EN-PR
DENN/EN-PH
CASBEER/EN-PE
JACKSON/A-EN
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) . |
United States Department of the Interior %=
FISH AND WILDLIFE SERVICE Can

P.O. Box 12559
217 Fort Johnson Road
Charleston, South Carolina 20422-2550

February 5, 1996

Lt. Colonel Thomas F. Julich
District Engineer

U.S. Army Corps of Engineers
P.O. Box 919

Charleston, S.C. 29402-0919

Re: Charleston Harbor Deepening Project, FWS Log No. 4-6-96-116

Dear Colonel Julich:

The U.S. Fish and Wildlife Service has reviewed planned modifications to the above-
referenced project relative to potential effects on endangered species. The modifications
include refurbishment of two existing contraction dikes and construction of a new contraction
dike and turning basin all in association with a proposed new Daniel Island ports terminal.

‘We have reviewed the January 31, 1996 letter from Mr. Richard M. Jackson of your Planning
Branch wherein the District's Biological Assessment that none of the listed species potentially
occurring in the project area would be effected by the deepening project is expanded to include
the above project modifications. Based on our review of the modifications, we will concur
with a determination that this action is not likely to adversely affect federally listed endangered
and threatened species. In view of this, we believe that the requirements of Section 7 of the
Endangered Species Act have been satisfied. However, obligations under Section 7 of the Act
must be reconsidered if (1) new information reveals impacts of this identified action that may
affect listed species or critical habitat in a manner not previously considered, (2) this action is
subsequently modified in a manner which was not considered in this assessment, or (3) a new
species is listed or critical habitat dctermined that may be affected by the identified action.

Your interest in ensuring the protection of endangered and threatened species is appreciated.

Sj ly yours

Steyen S. Gilbert
Acting Field Supervisor
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January 31, 1996

Planning Branch

Mr. Roger L. Banks, Field Supervisor
US Fish and Wildiife Service

PO Box 12559

Charleston, South Carolina 29412

Dear Mr. Banks:

The purpose of this letter is to advise you of modifications being planned for the
Charleston Harbor deepening project. The modifications include refurbishment of two
existing contraction dikes and construction of a new contraction dike and tumning basin.
The refurbishment of existing dikes and construction of the new contraction dike are
necessary to reducing shoaling in the Daniel Island reach by 50% (See figures 1 and 2).

The existing contraction dikes proposed for refurbishment lie on the west side of
the Cooper River, downstream of Shipyard River and upstream of the U.S. Navy
degaussing pier. The proposed new contraction dike will be located approximately 150
feet upstream of the U.S. Navy degaussing pier, between the two existing contraction
dikes. Marl from the deepening project will be used to provide a foundation base for the
proposed dike. Approximately 180,000 cubic yards of mar! will be placed as a base with a
12-inch foundation blanket equaling 4000.cubic yards of 6-inch to 12-inch stone . Sheet
piling will be sunk into the base marl and foundation stone. The dike will be
approximately 1000 feet in length, 300 feet of which is vegetated wetlands on the
shoreward end. After excavation and construction of the dike is completed, the effected
marsh will be restored on each side of the dike to its original elevation so that marsh
grasses will reestablish. The extreme shoreward end of the dike, where it ties into upland
will require riprap to prevent scouring. Approximately 800 sq. ft. of emergent wetland
will be covered over by this riprap tie-back. Repairs to the two existing dikes will take
place within their existing footprint. In addition to the contraction dikes, a turning basin
located north of Shipyard River and south of the existing contraction dike (see figure 2) is
proposed for construction. The turning basin will be deepened to the same depth as
Charleston Harbor which is 49 feet including maintenance and overdepth. Material from
the turning basin (3 million cubic yards) will be placed in a diked disposal area. The total
area of benthic impact will be approximately 80 acres.
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A list of endangered and threatened species which could be impacted by the
Charleston Harbor deepening project was received from your office on January 11, 1995.
It is assumed that this list has not changed. On March 6,1995, you concurred with the
District’s Biological Assessment that none of the listed species would be effected by the
deepening project if it was constructed in accordance with a previously coordinated
Biological Opinion prepared by your office for hopper dredging. We believe that the
modifications described above also would not affect any of the listed species and further
believe that reinitiating consultation under the Endangered Species Act for the
modifications is unnecessary.

We request your concurrence with this letter. Should you have any additional
questions regarding this project, please contact Mr. Jim Woody of my staff at (803) 727-
4759.

Respectfully,

Richard M. Jackson, P.E.
- Chief, Planning Branch

Enclosures
WOODY/4759/KH
K-HARRIS/EN-P
PREACHER/EN-PR

JACKSON/EN-P
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February 2, 1996

Planning Branch

Mr. Andreas Mager, Jr.

Assistant Regional Director
National Marine Fisheries Service
9721 Executive Center Drive N.
St. Petersburg, Florida 33702

Dear Mr. Mager:

This is in response to your letters dated 5 December 1995, commenting on the
Draft Feasibility Report and Draft Environmental Assessment for the Charieston Harbor
Deepening Project, and another dated 18 January 1996, commenting on a District Public
Notice (95-1R- 406). The Public Notice was issued as an amendment to the original plan
described in the Draft Feasibility Report. These letters identified several areas of concern
to the NMFS which I am responding to.

December 5, 1995 Letter

Comment 1. - Atlantic Sturgeon and Shortnose Sturgeon should be added to the final
Report.

Response - Agree, these sturgeon will be included in the final report.

Comment 2. - Details are needed concerning the composition of benthic communities to
be affected by contraction dike repairs and construction, and construction of the Danial
Island turning basin. If sampling of these communities is not planned, then relevant data
and conclusions used in your analysis should be provided.

Response - The most recent study conducted on Charleston Harbor benthos was
conducted in 1990 by the Marine Resources Division of the South Carolina Department of
Natural Resources (A Physical and Ecological Characterization of the Charleston Harbor
Estuarine System). This study included benthic sampling at several stations near the
proposed turning basin and contraction dike and indicates that water quality and toxic
sediments have a greater effect on benthic organisms than dredging. Additional studies
conducted over the years by the Army Corps of Engineers, Charleston District and
Waterway Experiment Station have specifically shown that the most significant impacts of
hydrauli¢ dredging is the distruction of benthic invertebrates in the path of the dredge
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cutterhead. These studies have aiso shown that channel dredging has very little long term
effects on the health, number and diversity of Harbor benthic resources.

The greatest concentration of benthic invertebrates in the Charleston Harbor
estuary occur in and around salt marshes in lieu of the deeper channel. The specific areas
identified for the new contraction dike and turning basin, however, contain no shellfish
beds or communities. Common invertebrates in the vicinity of the proposed contraction
dike include fiddler crabs and the common marsh periwinkle snails. Construction of the
turning basin will cause destruction of benthos in the immediate vicinity of the cutterhead.
Benthos not trapped by the cutterhead will be displaced to shallow bottoms. Deepening in
the present navigation channel, where maintenance of recurring shoals are dredged on a 12
to 18 month rotation, is not expected to significantly effect Harbor benthic resources.
Scientific studies have repeatedly shown a short-term rate for recovery of benthos
following dredging operations, provided water quality and bottom sediment are free of
pollutants.

Comment 3. - “ details regarding proposed creation of regularly flooded wetlands, as
needed to offset areas affected by the proposed contraction dike are needed. For example,
the approximate size, location, and work completion date for the mitigation”.

Response - The new contraction dike which was originally designed with a causeway
filling approximately 2 acres of salt marsh has been redesigned. The new design does not
include a causeway or subsequent wetland £ill, but will allow the effected salt marsh to be
restored to its original elevation and productivity. This new design will be clarified in the
final report and EA.

Comment 4. - Coordinate the present plan with NMFS Protected Species Branch.

Response - Coordination of the final report with NMFS Protected Species Branch was
initiated on January 31, 1996.

January 18, 1996 Letter

Comment 1. - Restriction of all work involving excavation and filling of aquatic habitats
to periods of low biological activity. This would limit such work to December 1 through
March 15 of any year.

Response - Dredging in Charleston Harbor is currently restricted to a winter window for
hopper dredging which is in accordance with a NMFS Biological Opinion to protect
endangered sea turtles. Hydraulic dredging has never been restricted to a window because
the impacts are insignificant and short-term. Consequently, the Charleston Harbor channel
deepening and turning basin excavation will be conducted in conjunction with maintenance
contracts. The U.S. Fish And Wildlife Service Coordination Act report recommended “a
review through interagency committee the necessity and particulars of a dredging window
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for the “throat” of the harbor entrance between the jetties”. Dredging between the jetties
would be accomplished with a hopper dredge and, therefore, restricted to a winter

window.

Comment 2. - Assessment of the location and size of shellfish beds (if any) in the vicinity
of all proposed excavation and fill activities.

Response - There are no identified shellfish beds in areas of the harbor proposed for this
project.

Comment 3. - Avoidance to the extent practicable, of the loss and degradation of
productive shellfish (hard clam) beds, intertidal habitats, and emergent wetlands.

Response - This project will be designed in its final phase to employ “avoidance
techniques™ where practicable.

C t4. - Develop of remedial measures needed to off set unavoidable wetland
and aquatic resource impacts.

Response - See comment 3 and response under the December S letter above.

Thank you for your willingness to cooperate with the Charleston District in the
design of this project to insure that project purposes are met and South Carolina’s natural
resources are sufficiently protected. If you should have questions, please contact Mr. Jim
Woody of my staff at (803) 727-4759.

Respectfully,

Richard M. Jackson, P.E.
Chief, Planning Branch

WOODY/4759/KB

© K.HARRIS/ENF
DENN/EN-PE
PREACHER/EN-PF
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UNITED STATES DEPARTMENT OF COMMERCE
Nstional Ocsanic and Atmospheric Administretion
NATIONAL MARINE FISHERIES SERVICE

Southeast Regional Office
9721 Executive Center Drive N.
St. Petersburg, Florida 33702

December 5, 1995

Lt. Colonel Thomas F. Julich

District Engineer, Charleston District
U.S. Army Corps of Engineers

P.O. Box 919

Charleston, South Carolina 29402-0919

Dear Colonel Julich:

‘The National Marine Fisheries Service has reviewed the Draft Feasibility Report and Draft
Environmental Assessment (DEA) for the Charleston Harbor Deepening Project, Charleston
County, South Carolina. Based on the information contained in these documents, we generally
concur with your determination that long-term adverse impacts to living marine resources are
unlikely. In making this determination, we note that planned improvement of existing contraction
dikes; construction of a third contraction dike; and excavation of the Daniel Island turning basin
have been recently proposed and are only briefly addressed in the DEA. Since details regarding
the environmental consequences of these additional features will be provided in the final
environmental document, additional comments may be forthcoming.

Specific comments
Draft Feasibility Report
Page 15, Paragraph 1. Atantic sturgeon (Acipenser oxyrhynchus) and shortnose sturgeon
(Acipenser brevirostrum) have been reported from the Cooper and Ashley Rivers and should be
included in the list of anadromous fish provided in this section.
Draft Environmental Assessment
Page 6, first paragraph. Details are noeded concerning the composition of benthic communitiés
1o be affected by constriction dike repairs and construction, and construction of the Danie! Istand
tuming basin. If sampling of these communities is not planned, then relevant data and conclusions
used in your analysis should be provided.

. Details regarding proposed creation of regularly flooded wetlands, as

Page 7, last paragraph
needed to offsct areas affected by the proposed constriction dike, are needed. For example, the
approximate size, location, and work completion date for the mitigation should be provided.

Finally, we note that while coordination with our Protected Species Branch has bwn performed
it preceded the present plan of action. As appropnate, you should inform the Branch of changes
that may affect endangered or threatened species or their habitat.
We appreciate the opportunity to provide these comments.
Smcuely, ;
Andms Mager, Jr.
Assistant Regional Director
Habitat Conservation Division
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. 1 UNITED STATES DEPARTMENT OF COMMERCE
W «| | Nationa! Ocsanic and Atmospheric Administretion
N> NATIONAL MARINE FISHERIES SERVICE
o

Southeast Regional Office
9721 Executive Center Drive North
St. Petersburg, Flerida '33702-2432

January 18, 19%6

Lt. Colonel Thomas F. Julich

District Engineer, Charleston District
Department of the Army, Corps of Engineers
P.O. Box 919

Charleston, South Carolina 29402-0919

Dear Colonel Julich:

The National Marine Fisheries Service (NMFS) has reviewed Public
Notice 95-1R-406 which announces addition of components to the
Corps of Engineers' Charleston Harbor Deepening Project, Charleston
county, South Carolina. The NMFS provided comments on the overall
project and the Draft Environmental Assessment in our letter dated
December 5, 1995. Planned additional work includes refurbishing of
two existing contraction dikes; construction of a third contraction
dike: and excavation of a ship turning basin. Planned activities
would occur in waters of the Cooper River (Charleston Karbor) and
involve:

o Construction of a 300-foot-long solid-fill marl causeway and
700-foot-long sheet-pile dike covering approximately 2 acres of
regularly flooded wetlands and 4 acres of intertidal and
subtidal unconsolidated estuarine bottom.

o Construction of an 80-acre (approximate) by 49-foot-deep ship
turning basin in submerged botton.

o Placement of 3 million cubic yards of dredged material in the
Clouter Island diked disposal site.

Three distinct aquatic zones -- unconsclidated deepwater bottom,
intertidal flats, and emergent wetlands would be affected by the
additional work. Unconsolidated deep-water bottoms in the vicinity
of Charleston Harbor generally do not support large populations of
commercially or ecologically important benthic organisms. Possible
exceptions include bivalves such as hard clams (

): transitory invertebrates such as blue crabs
(Callinectes sapidus) and shrimp (Penaeug gpp.); and demersal fish
such as summer flounder (Paralichthys dentatus).

Intertidal sand and mud flats generally provide more suitable
habitat for living marine resources. Conditions such as shallow
water depth and exposure to sunlight favor fish nursery functions
and increased food production. The intertidal flats of the Cooper
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River are recognized as important sites for the growth and
maturation of a large and diverse group of fish and invertebrates
that are of ecological and economic importance. '

The regularly flooded smooth cordgrass (Spartina alterniflora)
marsh is a highly productive resource. Its use as forage, cover,
and reproductive sites for a variety of living marine resources is
also well established. The tidal marsh also has considerable value
with regard to estuarine food preoduction and water quality
enhancement as provided through erosion abatement, sediment
retention, and assimilation of excess nutrients and pollutants.

Based on the ecological and economic value of the aquatic areas
that will be affected by the proposed action, impact avecidance,
minimization, and mitigation are needed to preclude significant
degradation of living marine resources. Needed measures, which are
hereby provided in accordance with provisions specified the Fish
and Wildlife Coordination Act, include:

1. Restriction of all work involving excavation and f£illing of
aquatic habitats to periocds of low biological activity. This
would limit such work to December 1 through March 15 of any
year;

2. Assessment of the location and size of shellfish beds (if any)
in the vicinity of all proposed excavation and £ill
activities;

3. Avoidance, to the extent practicable, of the loss and
degradation of productive shellfish (hard clam) beds,
intertidal habitats, and emergent wetlands; and

4. Development of remedial measures needed to offset unavoidable
wetland and aguatic resource impacts.

In the absence of these measures we conclude that a significant and
unacceptable loss of high quality public trust resources will occur
and these ‘elements of the overall Charleston Harbor Deepening
Project should not be implemented. The NMFS is willing to
cooperate with the cCharleston District in the design of project
features needed to ensure that project purposes are met and South
Carolina's aquatic resources are sufficiently protected. Mr. David
Rackley of my staff is available to assist you in this regard. He
may be reached at P.0. Box 12607, Charleston, South Carolina 29412,
or at (803) 762-8574.

Sincerely,

T Am(ﬁ

égp Andreas Mager, Jr.
-~ Assistant Regional Director
Habitat Conservation Division
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UNITED STATES CEPARTMENT OF COMMERESE
National Ocsanie and Atmaspharis Administretion
NATIONAL MARNE FIBHEAES SEAVICE
outheast Regional Office

$721 Executiva Centar Drive. North

8t. Petersburg, Florida 33702-2432

December 29, 1994

Tt. Colonel Georgs H. Hazel

District Engineer, Charleston District
Department of the Army, Corps of Engineers
P.0. Box 919

Charleston, South Carclina 29402-0919

Dear Colonsl Hazel:

The National Marine Fisheries Service (NMFS) has reviewed Public
Notice 94-1R-498 which advertises nev work by the Charleston
District, Corps of Engineers, in association with the Charleston
Barbor Deepening and Widening Project in Charleston and vicinity,
Bouth Carolina.

Comments provided in the U.S. Fish and Wildlife Service's December
20, 1994, response to the Public Notice and in their detailed Fish
and Wildlife Coordination Act report were prepared in close
coordination with the NMFS. A cepy of their December 20, 1994,
veport is enclosed. We fully concur with the enclosed comments and
recommendations and ve request that they also be considered as the
views and recommendations of the NMFS.

We appreciate the opportunity to provide thease comments. Related
questions should be directed to the attention of David Rackley at
(803) 762-8574.

‘H.neoroly,

e ua...m.\.

_;,r Andreas Mager, Jr. .
= Assistant Regional Director
Habitat Conssrvation Divisien
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UNITED STATES DEPARTMENT OF COMMERCE
Nationa! Oosanic and Atmospheric Administretion
NATIONAL MARNE FISHERES BERVICE
outheast Regional Office

9721 Executive Center Drive North

St. Petersburyg, Florida 33702-2432

Decexnber 20, 1954

¥Mr. Roger Banks

Supervisor

Charleston rield Officas

U.5. Fish and wildlife Service
P.O. Box 12559

Charleston, South Carolina 29412

Dear Mr. Banks:

The National Marine Fisheries Service has revieved the Draft Fish
and Wildlife Coordination Act Report on the Charleston Harbor
Deepening Study. The report describes fish and vildlife resources
in the study area, identifies potential effects on thoss resourcas,
and provides rescommendations for reducing possible impacts.

We concur with the findings made in your agency's report and ve
endorse ioplementation of the recommendations provided. By copy of
is correspondence we hersby notify the Charleston District of
eir need to coordinate with our Protected Species Branch
ersonnel cornicerning possible impacts to shortnose sturgeon and sea
urtles. Related correspondence should be addressed to Mr.
Charles Oravetz at the letterhead address.

Ve appreciate the opportunity to review the subject document and we
request that our comments be compiled into your final report to the
Charleston District. Related guestions should be directed to the
attention of David Rackley at (803) 762-8574.

Sincerely, .

T aud & Ra‘m‘

Andreas Magsr, Jr.
“~ Assistant Regional Director
Habitat Conservation Division
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January 31, 1996

Planning Branch

Mr. Charles A. Oravetz

Chief, Protected Species Management Branch
National Marine Fisheries Service

9450 Koger Boulevard

St. Petersburg, Florida 33702

Dear Mr. Oravetz:

The purpose of this letter is to advise you of modifications being planned for the
Charleston Harbor deepening project. The modifications include refurbishment of two
existing contraction dikes and construction of a new contraction dike and turning basin.
The refurbishment of existing dikes and construction of the new contraction dike are
necessary to reducing shoaling in the Daniel Island reach by 50% (See figures 1 and 2).

The existing contraction dikes proposed for refurbishment lie on the west side of
the Cooper River, downstream of Shipyard River and upstream of the U.S. Navy
degaussing pier. The proposed new contraction dike will be located approximately 150
feet upstream of the U.S. Navy degaussing pier, between the two existing contraction
dikes. Marl from the deepening project will be used to provide a foundation base for the
proposed dike. Approximately 180,000 cubic yards of marl will be placed as a base witha
12-inch foundation blanket equaling 4000 cubic yards of 6-inch to 12-inch stone . Sheet
piling will be sunk into the base marl and foundation stone. The dike will be
approximately 1000 feet in length, 300 feet of which is vegetated wetlands on the
shoreward end. After excavation and construction of the dike is completed, the effected
marsh will be restored on each side of the dike to its original elevation so that marsh
grasses will reestablish. The extreme shoreward end of the dike, where it ties into upland
will require riprap to prevent scouring. Approximately 800 sq. ft. of emergent wetland
will be covered over by this riprap tie-back. Repairs to the two existing dikes will take
place within their existing footprint. In addition to the contraction dikes, a turning basin
located north of Shipyard River and south of the existing contraction dike (see figure 2) is
proposed for construction. The turning basin will be deepened to the same depth as
Charleston Harbor which is 49 feet including maintenance and overdepth. Material from
the tumning basin (3 million cubic yards) will be placed in a diked disposal area. The total
area of benthic impact will be approximately 80 acres.
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A list of endangered and threatened specics which could be impacted by the
Charleston Harbor deepening project was received from your office on January 23, 1995.
It is assumed that this list has not changed. On January 30, 1995, you concurred with the
District’s Biological Assessment that none of the listed species would be effected by the
deepening project if “standard manatee conditions for use during construction of a
project” would be implemented. We believe that the modifications described above also
would not affect any of the listed species and further belicve that reinitiating consultation
under the Endangered Species Act for the modifications is unnecessary, provided all
conditions of the original concurrence are met.

We request your concurrence with this letter. Should you have any additional
questions regarding the project, please contact Mr. Jim Woody of my staff at (803) 727-

4759.
Respectfully,

Richard M. Jackson, P.E.
Chief, Planning Branch

Enclosures
WOODY/4759/KH

K.HARRIS/EEN-P
PREACHER/EN-FR

JACKSON/EN-P
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UNITED STATES DEPARTMENT OF COMMERCE
Nations! Ocsanio snd Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Southeast Regional Office

9721 Executive Center Drive N.

St. Petersburg, FL 33702

F/SEO13..
FEB 7 9% 1388

Mr. Richard M. Jackson
Chief, Planning Branch
Charleston District
U.S. Amy Corps of Engineers
P.O.Box 919

Charleston, SC 29402-0919
Dear Mr. Jackson:

This responds to your letter dated January 31, 1996, regarding a modification to the decpening project for
the Charleston Harbor channel and the Shipyard River entrance channel. The original project was
determined to not adversely affect threatened or endangered species, if carried out in accordance with the
generic opinion with the Corps of Engineers on dredging in the Southeast United States, The
modifications to the project include refurbishment of two existing contraction dikes and construction of a
new contraction dike and tuming basin. A biological assessment was submitted pursuant to Section 7 of
the Endangered Species Act of 1973 (ESA).

We have reviewed the modifications to this project and concur with your determination that populations
of threatened or endangered species under our purview would not be adversely affected by the proposed
action or the modifications provided that all dredging is carried out in accordance with the August 25,
1995 generic biological opinion on dredging in the Southeast U.S. along the Atlantic coast.

This concludes consultation responsibilities under Section 7 of the ESA. However, consultation should
be reinitiated if new information reveals impacts of the identified activity that may affect listed species
or their critical habitat, & new species is listed, the identified activity is subsequently modified, or critical
habitat is determined that may be affected by the proposed activity.

If you have any questions please contact Jeffrey Brown, Fishery Biojagist, at (813) 570-5312.
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UNITED ETATES DEPARTMENT OF COMMERESE
Netiona! Oceanic and Atmospheric Adminlstretien

NESothuast Hegions) Sitice
9721 Executive Center Drive N.
St. Petersburg, FL 33702

Mazch 6, 1998 ¥/SEOC13:JEB

Thomas W. Waters

Chief

Zngineering and Planning Division
v.8. Army Corps of Engineers

P.0. Box 919

Charleston, 8C 29402-0919

Dear Mr. Waters:

This responds to your letter dated January 25, 1995, regarding
deepening the Charleston Harbor channel and Ehipyard River
entrance channel, from 40 and 38 fest respectively, to 42 feet
below mean low watar with 2 feet of allowable depth and 2 feet of
adv- =e maintenance. A biological assessnment was subnmitted

|38 ‘nt to Section 7 of the Endangered Spacies Act of 1973 (ESA)
i 1 prior to the issuance of a generic biological opinion on
¢hLc.n:1 dredging aleng the Atlantic coast of ths Southeast United
States.

We have reviewsd this project and soncur with your determinatien
that populations of threatsned or endangered species under our
purview would not be adversely affected by the proposed action
provided that all dredging is carried out in accordance with the
Novenmber 1951 biolegical opinion. .

This concludes consultation responsibilities under Ssction 7 of
the ZSA. However, consultation should be reinitiated if nev
information reveals impacts of the identified activity that may
affect listed speciaes or their critical habitat, a nev spacies is
1isted, the identified activity is subsequently modified, or
critical habitat is determined that may be affected by tha
proposed activity.

If you have any questions pleass contact Jeffrey Brown, Fishery
Biologist, at (813) 570-5312.

Sincerely,
C—rc. S—br:

Andrev J. Kexmerer
Regional Director
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gndangered snd Threateacd Species and Critical Xabitats Uader
0Ts Jurisdiotion

south Carolina

Listed Species Ecientific Nape Status  Date Listed
finback whale Balaencotera physalus b 12/02/70
hunpback wvhale Megaptera mm B 12/02/70
right wvhale Eukhaleans : 3 12/02/70
sei whale Balsencptera boxealis ] 12/03/70
sperz vhale Physetexr catodon 3 12702770
en sea turtle Chelonia mvdas Th 07/28/78

g::k-bnl sea Eratnochelys imbricata z 06/02/70
turtle

Kemp's (Atlantic) lenidochelys xempd x 12/02/70
ridley sea turtle

leatherback sea Dermechelys goriacea =z 06/02/70
turtle

loggerhead sea caretts carstta ™ 07/27/78
turtle

shortnose sturgeon Acipanser brevirostrus ) 03/11/67
B8P : PROPOSED FOR LISTING

3

LISTED CRITICAL HABITAT
Nons

PROPOSED CRITICAL BABITAT
None
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& )
H M% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

EA

e, m«éf REGION 4 _ .

343 COURTLAND STREET, N.E.
ATLANTA. GEORGIA 30368

HOV 14 1885

Mr. Richard M., Jackson, P.E.
Chicf, Planning Branch
Charleston District, Corps of Engincers

PO Box 919
Charleston, South Carolina 29402-0919

Dear Mr. Jackson:

This lctter is in response to your request of October 20, 1995 to Mr. Gary Collins
concerning & 103 Evaluation of sediments from the Charlesion Harbor Decpening Project. We
are giving concurrence for the ocean disposal of dredged maierial from those portions of the
project associated with the following test stations: CH-4, CH-5, CH-6, CH-7, CH-9, CH-11,
CH-12 and Cl1-13.

We appreciate the efforts in coordination throughout this cvaluation process. Should .you
have any questions concerning this letter or wish to discuss any of the data, plcase contact Mr.
Gary Collins at 706/546-2294 or Mr. Doug Johnson at 404/347-1740 cxt. 4286.

Wesley B/Crum

Chicf, Coastal Programs Section

Sincerely,

TFAX TRANSMITTAL ]--m-> /
“Robin Socha. PMDOu, Tohn son
WSOl - Larlesten Vo 3v2-1270 X Y216
03-7222- Y260 “Yoy-177-1297

NON 7540-01-317-7308 5009-101 OENEAAL BERYICED ADMINISTRATION
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October 20, 1995

Planning Branch

Mr. Gary Collins

United States Environmental
Protection Agency

Coastal Programs

345 Courtland Stree, N.E.

Atlanta, Georgia 30365

Dear Mr. Collins:

This letter is in reference to the sediment testing results
for the Charleston Harbor Deepening Project. Initial results
were submitted to your office in late April 1995. Following your
review of the data, bicaccumulation testing for PAH‘s at two
sites, CH-3, located in Shipyard River and CH-4, located adjacent
to the proposed Terminal X was required prior to a final 103
Evaluation being conducted by your agency. The biocaccumulation
data has been received by this office and is enclosed as
requested.

Our review of the biocaccumulation data indicates that the
material from site CH-3 is not suitable for ocean disposal and
should be disposed of at an upland location.

By copy of this letter, the Charleston District is
requesting that your office complete the 103 Evaluation of all
the testing results, and provide concurrence that all other sites
are suitable for ocean disposal. Please provide a response to
the Charleston District by November 15, 1995.

We appreciate your review and assistance. If you have
questions, please call Robin Coller-Socha at 803/727-4696.

Respectfully,

RICHARD M. JACKSON, P.E.
Chief, Planning Branch
HARRIS/EN-P

C-SOCHA/EN-PR/46:
PREACHER/EN-PR

TFAcvse /FA-P
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Exhibits

Prior Studies and Reports

The River and Harbor Act of August 30, 1852 initially authorized $50.000 for
permanent improvements to Charleston Harbor. However, passage of the River and
Harbor Act of Juns 18, 1878 authorized the initial deepening of a navigational
channei through the ocean bar to a depth of 21 feet mean low water and
construction of two jetties for stabilization of the new channel. Since the passage of
these iwo Acts, numerous studias and reports pertaining fo Chareston Harbor have
been compieted. Information regarding reports written prior o 1974 on Charleston
Harbor and Shipyard River are jisted at the end of this exhibit.

The Qctober 1974 interim Feasibiiity Report recommended that Charleston Harbor
be modified to provide for construction and maintenance of a 40-foot and 38-fout
Faderal navigation project in Charleston Harbor {Cooper River) and Shipyard River,
respectivaly, conditional to implementation of the Cooper River Rediversion Project.
Tha report further stated that if the Cooper River Rediversion Project was delayed,
the recommended improved channel depths of 40 and 38 feet for Charleston Harbor
and Shipyard River should be reduced to 38 and 35 feet, respectively, during the
interim period until rediversion was implemented. This inlerim feasibility report was
printed on Aprif 2, 1976 as part of House Document 94-438, 84th Congress, 2nd
Session.

A Phase | AESD Study of Charleston Harbor, completed in April 1880, was
authorized by the 94th Congress in Section 101 of the Water Resource Act of 1876,
The purpose of this study was to determine if the recommendations presented in the
1974 Interim Review of Reports on Charleston Harbor were stil justified under the
Water Resources Council's Principles and Standards. in addition o the channel
deepening recommended in the 1874 report, this report recommended realignment
of the channel centerline to provide 125 feet between existing docks, piers, etc, and
the edge of the channal; easing of the band at the northern approach o the Couper
River Bridge; widening of Filbin Creek and North Charleston Reaches and Shipyard
River Connecting Channel; enlargement of the turning basins at Columbus Street
Terminal, North Charleston Terminal, Shipyard River; and enlargement of the
anchorage basin.

The final report on Chareston Harbor (Wando River Extension) was completed in
Januaty 1884 in compliance to seven congressional resolutions. This report
recommended Federal maintenance and deepening of the Wando River deep draft
navigationat channel which was dredged in the summer of 1981 by the South
Carolina State Forts Authority to connect their newly constructed terminal facilities
adjacent to Hobcaw Creek with the axisting Charleston Harbot project. This report
was later published as House Document Number 100-27, 100th Congress, 1at
Bession dated February 2, 1987,
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‘The Charleston Harbor General Design Memorandum {GDM) was completed in July
1987 in response to passage of the Water Resources Development Act of 1886 (PL
59-862) whish authorized deepening of Charleston Harbor generally in accordance
with the Phase | AE&D dated April 1880,

Three supplements to the Charleston Harbor GDM were prepared in January 1688,
February 158% and Septermber 1988 racommending entargemsnt of North
Charleston Turning Basin, Columbus Street Tuming Basin, and realignment of
Lower Town Creek Channel, respectively. Supplements 1 and 2 recommended
entarging the furning basins from the authorized 1200 feat to 1400 feet in order to
accormmodate larger vessels currently perting at Chareston. Supplement 3
recommended removal of the ends of two piers and realigning Lower Town Creek
Channel 50 that is would paralief the South Carclina State Ponts Authority dock and
eliminate a hazard fo the furming of vessels in the Columbus Street Turning Basin.

The Wando River Extension GDM, date June 1988, recommended construction and
maintenance of a 40-foot deep by 400-foot wide channel from the Cooper Riverto a
140G0-foot by 1400-foot tuming basin in the Wando River opposite the South
Carolina State Ports Authority's (SCSPA] Wando Terminal at Hobcaw Creek,

A reconnaissance reporl was prepared in Jity 1890 under authonty of Seglion 107
of the 1860 River and HMarbors Act, as amended, to determing whether there was
Federai interest and iustification in deepening Shipyard River from 38 feef to 40 feet.
The report found that deepening the lower portion of Shipyard River to 40 feet was
justified and recommended further detalled studies. This project was terminated
during the feasibility study on 1 April 1981 as the preject sponsor was unable fo
abtain the needed financial support from the project users.

Supplement 1 to the Wandoe River Extension GDM sompleted in May 1991, The
GUM supplement recommended extending the channe! 1500 feet so that the
additional wharf under construction by SCSPA could be accessible to shipping
iferesis

The SCSPA has been conducting studies {o determine the iccation of a new
containership terminal fo accommodate future increases in containerized cargo. In
Novemnber 1990, SCSPA contracted with Marine Safety intemational and the
Computer Aided Operations Research Facility (CADRF) at the National Maritime
Research Center to conduct ship simulation studies on three sites, These three
sites were: Site 1, east side of the Cooper River adjacent to Filbin Creek Reach; Site
2, east side of the Cooper River adjacent to Danie! island Reach; and Site 2A, west
side of the Wando River across from the existing Wando Terminal. Both a C-10 and
Econ ciass containership were used in the study due to their size and
maneuverabiity, Resulis of this study, completed in June 1981, show that the
cuirent channei widths to the North Charleston Terminal are insufficient for two-way
traffic for larger vessels and that Site 2 was preferable over Site 1 based on ease of
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navigability and maintenance requirements. Since Site 2A was more straight-
forward than the other two sites, access was not tested.

in 1893 the Daniei Island Alternatives Study was completed. This study was
conducted lo identify attermale dredged matedal disposal sites when the Danie!
Island Disposal Site became unavailable. Dredged material from Mile 5 to Mile 10
of the federal navigation channel is placed in the 676 acre Daniel island [Xsposal
Site located on the southem tip of Daniel Isiand. The analysis considered
environmental, costs, and regional social factors of all options, Results of this
analysis determined that the least cost plan for disposal of dredged material from
Mile 5 to Mite 10 of the navigation channet is the continued use of the Daniel island
Dispusal Area in conjunction with the Ocean Dredged Material Disposat Site
{ODMDS) and the Drum Island Disposal Site.  This conclusien is not favorable to
the City of Charleston or the Guggenheim Foundation who have exiensive
commercial development plans for a large portion of the area. The State Ports
Authority owns the western side of the disposal site where the proposed new
container termingl is to be located. The loss of the Daniel Isiand Disposal Site wilt
increase the cost of maintenance dredging by as much $2,000,000 annuatly.

Reports on Charleston Harbor Written Prior to 1874
Patg Recommendation Reference
16 Dec 1858 Maintenance and extension of Shem Creek HE 8638
10 Juf 1554 Deepen Drum islang Channel rom 30 W0 351 S0 834138
25 Mar 1841 Deepen Anchorage Basin o 30 ft HD 17-156

18 Apr 1939 Deepen channal o 35 ft from ses 1o head of HD 78-259
project via Cooper River and Town Creek sise
& channel in Shem Craek fo Mt Pleasant 110 8
wide and 10 R deep including fumning basin at
upper end.

19 Nav 1838 Nawvigationai channe! to Columbia not Annugi Report 1937 p 541
recommendesd

8 Feb 1928 Entrance channet 32 # deep & 1000 Rwideto  HD 65249
inner and of jatties, 30 # deap & 800 ft wida to
Navy yard & improve Town Greek 16 2 depth of
35 1t & width of S0C # & that from the Navy yard
10 the upstream limit of the terminal be improved
to 8 depth of 30 ff & width of 400 & with a tumning basin
05 & wida opposite port terminat.

2 Dec 1824 Muadify existing project to provide for dredging to a depth HO 68-480
of 30 feet an imegular avea in Cooper River where a shoat
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22 May 1914

25 Oct 1911
27 Jan 1904

15 Dec 1898

Aug 1959

15 Feb 1950

11 Apr 1942
16 Jun 1931

8 May 1934

6 Dec 1929

had formed about 2 sunken wrecks.

Dredge a channel to the Naval Reservation 26 ft
deep & 300 ft wide.

Dredging to secure a depth of 30 ft provided local
authorities show that they would provide adequate
terminal facilities.

Dredge to secure a channel 28 ft deep, 500 ft wide
between the jetties & 1000 ft seaward to the 28-ft
depth.

Dredging to secure a channel 26 ft deep at low
water & 600 ft wide by constructing a large sea-
going dredge & operating it in connection with the
dredge then owned by the project.

Recommended modification of the height & length
of the jetties but no change in their position or
distance apart.

Provisions for establishing & maintaining by means

of two jetties & auxiliary dredging a channel of not less

than 21 ft deep across the bar.

HD-63-19

HD 62-288

HD-58-499

HD 55-83

Annual Report

1915 p 554

Annual Report
1878 p 554

Reports on Shipyard River Written Prior to 1974

Recommended widening the access reach from
200 ft to 300 ft in the interest of safety.

Recommended no improvements at that time

Extension of the existing 30-ft channel to vicinity of

Pittsburgh Metallurgical Co. plant with a turning basin

at the upper end.

Enlargement of the channel to a depth of 30 ft & a
width of 200 ft up to the Gulf Oil Terminal with a
turning basin 30 ft deep at the latter point.

28-ft channel from Cooper River to the Gulf Oil
Terminal & deepening of the channel above that
point to 20 ft from the depth of 12 ft previously

- authorized without local cooperation.

Channel depths of 10 & 20 ft.
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District Rpt

District Rpt

HD 79-83

R&H Comm
Doc 38
75 Cong

R&H Comm
Doc 43
73 Cong

R&H Comm
Doc 13
71 Cong
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